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1. PURPOSE. This advisory circular (AC) explains how to compute airport capacity
and aircraft delay for airport planning and design.

2. CANCELLATIONS. This publication cancels the following Pederal Aviation Adminis-
tration (FAA) Advisory Circulars (ACs):

a. AC 150/5060-1A, Airport Capacity Criteria Used in Preparing the National
Airport Plan, dated July 8, 1968, and

b. AC 150/5060-3A, Airport Capacity Criteria Used in Long Range Planning,
dated December 24, 1969.

3. BACKGROUND. Changes in the composition of the nation's aircraft fleet together
with improvements in air traffic control (ATC) practices have ocutdated capacity
calculations contained the cancelled ACs. An FAA contractor reexamined the proce-
dures for determining airport capacity and suggested improvements to update them.
This AC implements these improvements. In addition, this AC refines definitions of
capacity and delay. CAPACITY is the throughput rate, i.e. the maximum number of
operations that can take place in an hour. DELAY is the difference in time between
a constrained and an unconstrained aircraft operation. These definitions take into
account that delays occur because of simultaneous demands on the facility. The
acceptable level of delay will vary from airport to airport.

4. APPLICATION TO AIRPORT DESIGN. To apply these procedures, a reasonable
understanding of the aeronautical activities being conducted at, or projected for,
the airport is required. Care should be exercised in using available data so as to
avoid data which represents a level of activity occurring sporadically during the
year—unless it is intended to examine that specific condition. Since few airports
operate at "peak demand™ levels for more than two or three consecutive hours in any
one day and demand fluctuates throughout a period even as short as one hour, some
delay will occur during a typical hours operations. It is suggested that airport
design be based on an hourly demand which can be expected.to occur at least on a
weekly basis.
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6. REFERENCE. Report No. FAA-RD-74-124, Technigues for Determining Airport Airside
Capacity and Delay, dated June 1976 is available from the National Technical

Information Service (NT1S), 5285 Port Royal Road, Springfield, Virginia 22161,
telephone (703) 557-4650. The NTIS reference number is AD-A032 475,
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NARD E. MUDD
Director, Office of Airport Standards
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CHAPTER 1. AIRPORT CAPACITY AND AIRCRAFT DELAY

1-1. GENERAL. Hourly airport capacities and annual aircraft delay computations are
needed to design and evaluate airport development and improvement projects. The
method for computing airport capacity and aircraft delay is the throughput method
provided in this AC.

a. Background. The throughput method for calculating airport capacity and
average delay per aircraft is derived from computer models used by the Federal
Aviation Administration (FAA) to analyze airport capacity and reduce aircraft delay.
Calculations of hourly capacity are needed to determine average delay. Since airport
and airport component hourly capacities vary throughout the day due to variations in
runway use, aircraft mix, ATC rules, etc., a number of calculations may be needed.

b. AC Organization.

(1) Chapter 1 provides an overview of airport capacity and aircraft
delay analyses.

(2) Chapter 2 contains calculations for computing airport capacity,
annual service volume (ASV), and aircraft delay for long range evaluations.

(3) Chapter 3 contains more detailed computations suitable for a wide
range of airport design and planning applications.

(4) Chapter 4 contains special computations of capacity relating to:
(i) Periods of poor visibility and ceiling conditions.

(ii) Airports without radar coverage and/or an instrument landing
system (ILS).

(iii) Airports with parallel runways when one runway is limited to use
by small aircraft.

(5) Chapter 5 identifies computer models which may be used to further
refine runway capacity and aircraft delay analyses.

(6) The appendices contain examples applying chapter 2, 3, and 4
calculations.

c. Units. Since FAA operational standards for spacing aircraft taking-off
and landing are in customary units (feet, knots, etc.), it is expedient to perform
capacity and delay computations in the same units.

1-2. AIRPORT COMPONENTS.

a. Runway. The term runway includes the landing surface, plus those portions
of the approach and departure paths used in common by all aircraft.

b. Taxiway. The term taxiway includes the parallel taxiways, entrance-exit
taxiways, and crossing taxiways, recognizing that a capacity limiting condition may
exist where an arriving or departing stream of aircraft must cross an active runway.

Chap 1
Par 1-1
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c. Gate Group. The term gate group identifies the mumber of gates located in
the terminal complex which are used by an airline, or shared by two or more airli-
nes, or other aircraft operating at the airport on a regularly scheduled basis. In
most cases the terminal gates are not used by general aviation aircraft.

1-3. CAPACITY TERMS. The following subpargraphs define terms used herein. Symbols
used in this AC are defined in Appendix 4, Glossary of Symbols/Terms.

a. Alrcraft Mix. Aircraft mix is the relative percentage of operations
conducted by each of the four classes of aircraft (A, B, C, and D). Table 1-1 iden-
tifies physical aspects of the four aircraft classes and their relationship to terms
used in the wake turbulence standards.

Table 1-1. Aircraft classifications

Aircraft | Max. Cert. T.O. Number Wake Turbulence
Class Weight (1lbs) Engines | Classification
A Single
12,500 or less Small (S)
B Malti
C 12,500 - 300,000 Malti Large (L)
D over 300,000 Malti Heavy (H)

b. Annual Service Volume (ASV). ASV is a reasonable estimate of an airport's
annual capacity. It accounts for differences in runway use, aircraft mix, weather
conditions, etc., that would be encountered over a year's time.

c. Capacity. Capacity (throughput capacity) is a measure of the maximum
number of aircraft operations which can be accommodated on the airport or airport
component in an hour. Since the capacity of an airport component is independent of
the capacity of other airport components, it can be calculated separately.

d. Ceiling and Visibility. For purposes of this AC, the terms VFR, IFR, and
PVC are used as measures relating to the following ceilings and visibilities.

(1) Visual flight rule (VFR) conditions occur whenever the cloud ceiling
is at least 1,000 feet above ground level and the visibility is at least three sta-
tute miles.

(2) Instrument flight rule (IFR) conditions occur whenever the reported
cloud ceiling is at least 500 feet but less than 1,000 feet and/or visibility is at
least one statute mile but less than three statute miles.

(3) Poor visibility and ceiling (PVC) conditions exist whenever the cloud
ceiling is less than 500 feet and/or the visibility is less than one statute mile.

e. Delay. Delay is the difference between constrained and unconstrained
operating time.

Chap 1
Par 1-2
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f. Demand. Demand is the magnitude of aircraft operations to be accommodated
in a specified time period.

g. Gate. A gate is an aircraft parking position used by a single aircraft
loading or unloading passengers, mail, cargo, etc. A parking position which is
regularly used by two aircraft at the same time is two gates for capacit
calculaticns. ‘

(1) Gate type is the size of the gate. A Type 1 gate is capable of accom-
modating all aircraft, including widebodies such as the A-300, B-747, B-767, DC-10,
L-1011. A Type 2 gate will accommodate only non-widebodied aircraft.

(2) Gate mix is the percent of non-widebodied aircraft accommodated by
the gate group.

(3) Gate occupancy time is the length of time required to cycle an
aircraft through the gate.

h. Mix Index. Mix index iz a mathematical expression. It is the percent of
Class C aircraft plus 3 times the percent of Class D aircraft, and is written:
$(C+3D) .

i. Percent Arrivals (PA). The percent of arrivals is the ratio of arrivals to
total operations and is computed as follows:

A+) (T&G)
A+DA+(T&G)

Percent arrivals = x 100, where

A = number of arriving aircraft in the hour
DA = number of departing aircraft in the hour
T&G = number of touch and go's in the hour

j. Percent Touch and Go's. The percent touch and go's is the ratio of landings
with an immediate takeoff to total operations and is computed as follows:

T&G
A+DA+ (T&G)

Percent touch and go's = x 100, where

A = number of arriving aircraft in the hour
DA = number of departing aircraft in the hour
T&G = number of touch and go's in the hour

Touch and go operations are normally associated with flight training. The number of
these operations usually decreases as the number of air carrier operations increase,
as demand for service approaches runway capacity, or as weather conditions
deteriorate.

k. Runway-use Configuration. Runway-use configuration is the number,
location, and orientation of the active runway(s), the type and direction of
operations, and the flight rules in effect at a particular time.

Chap 1
Par 1-3 3



AC 150/5060-5 9/23/83

1-4. CAPACITY, DEMAND, DELAY RELATIONSEIPS. As demand approaches capacity, indivi-
dual aircraft delay is increased. Successive hourly demands exceeding the hourly
capacity result in unacceptable delays. When the hourly demand is less than the
hourly capacity, aircraft delays will still occur if the demand within a portion of
the time interval exceeds the capacity during that interval. Because the magnitude
and scheduling of user demand is relatively unconstrained, reductioms in aircraft
delay can best be achieved through airport improvements which increase capacity.

Chap 1
Para 1-4
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CHAPTER 2. CAPACITY AND DELAY CALCULATIONS FOR LONG RANGE PLANNING

2-1. GENERAL. This chapter contains calculations for determining hourly airport capacity, ASV, and aircraft delay
for long-range airport planning. Appendix 1 contains examples of these calculations. When more precise results are
required, or if the conditions differ significantly from the assumptions described in the following paragraphs, apply the
calculations found in subsequent chapters.

2-2. CAPACITY ASSUMPTIONS. Hourly VFR and IFR values in figure 2-1 are based on runway utilizations which
produce the highest sustainable capacity consistent with current ATC rules and practices. These values are representative
of typical U.S. airports having similar runway-use configurations. VFR and [FR hourly airport capacities in figure 2-1
are based on the following assumptions:

a. Runway-use Configuration. Any runway layout can be approximated by one of the 19 depicted runway-use
configurations. Multiple arrival streams are only to parallel runway configurations.

b.  Percent Arrivals. Arrivals equal departures.
¢.  Percent Touch and Go's. The percent of touch and go's is within the ranges in tabie 2-1.

d. Taxiways. There is a full-length parallel taxiway, ample runway entrance/exit taxiways, and no taxiway
crossing problems.

e.  Airspace Limitations. There are no airspace limitations which would adversely impact flight operations or
otherwise restrict aircraft which could operate at the airport. Missed approach protection is assured for all converging
operations in IFR weather conditions.

f.  Runway Instrumentation. The airport has at least one runway equipped with an ILS and has the necessary
ATC facilities and services to carry out operations in a radar environment. For independent operations, 3,400 feet
separation requires Precision Runway Monitor (PRM) equipment with high update radar. If PRM equipment is not
available, independent operations will require 4,300 feet separation.

Table 2-1. Assumptions incorporated in figure 2-1

Demand Ratios
Mix Index Percent Percent . ] R
%(C+3D) Arrivals Touch & Go —Anpual Demand —Av, Daily Demand*
Av. Daily Demand* Av. Peak Hour Demand*
0-20 50 0-50 290 9
21-50 " 0-40 300 10
51-80 " 0-20 ' 310 11
81-120 " 0 320 12
121-180 ) 0 350 14
e
* In the peak month
2-3.  ASV ASSUMPTIONS. The ASV values in figure 2-1 are based on the assumptions of paragraph 2-2, table 2-1,

and the following:

a.  Weather. IFR weather conditions occur roughly 10 percent of the time.

Chap 2
Par 2-1 5
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b.  Rupway-use Configuration. Roughly 80 percent of the time the airport is operated with the runway-use
configuration which produces the greatest hourly capaciry.

2-4.  AIRPORT CAPACITY AND ANNUAL SERVICE VOLUME. Calculate the approximate hourly capacities and
the ASV as follows:

a.  Determine the percentage of aircraft classes C and D using, or expected to use, the airport.

b.  Select the runway-use configuration from figure 2-1 that best represents the airport. Runway-use
configurations 9 through 19 show by means of arrows the predominant direction of runway operations. When no direction
is specified, the direction of operation is not critical. Runway-use configurations 14 through 19 indicate by dashed lines
the limit of the range of runway orientation. For airports having three or more runway orientations (consider parallel
runways as one runway orientation), identify the two-runway orientation that is operated most frequently. To adjust for
staggered thresholds see paragraph 4-6.

c.  Calculate the mix index.

d.  Read the approximate VFR and IFR hourly capacities and the ASV directly from figure 2-1.

2-5. AIRCRAFT DELAY. Calculate the aircraft delay as follows:
a.  Estimate annual demand using current or historical information or projections of furure traffic.

b.  Calculate the ratio of annual demand to ASV.

€. Obrain average delay per aircraft from figure 2-2. The upper portion of the band applies to airports where
air carrier operations dominate. The full width of the band applies to airports where general aviation operations dominate.
Delays 5 to 10 times average could be experienced by individual aircraft.

d.  Calculate total annual aircraft delay as the average delay multiplied by the annual demand.

2-6. AIRPORT DESIGN COMPUTER MODEL. The Airport Design Computer Model capacity and delay outputs are

the same as those obtained from this chapter. The computer model covers the same runway-use configurations and traffic
mixes as figure 2-1.
a.  Enuy Data. The computer model requires the following:

) (1) The percentage of operations by aircraft weighing more than 12,500 pounds but less than 300,000
pounds with respect to the total number of aircraft operations.

(2) The percentage of operations by aircraft weighing more than 300,000 pounds with respect to the total
number of aircraft operations.

(3) The targeted level of annual operations (the demand).
(4) The predominate operations (either air carrier or general aviation).
b.  Qutput. The Airport Design model lists the runway-use configurations in rank order of capacity and least
* delay. Other considerations (project costs and/or land availability) may preclude the selection and development of the

highest ranking runway-use configuration (normally configuration No. 8). Table 2-2 illustrates a typical airport capacity
and delay printout. Figure A5-13 illustrates a printout of the runway-use configuration sketches.

Chap 2
6 Par 2-4
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Table 2-2. Typical airport capacity and delay printout

AIRPORT CAPACITY AND DELAY DATA

C = DPercent of airplanes over 12,500 lbs but not over 300,000 lbs . S5
D = Percent of airplanes over 300,000 1lbs . . . . . . . . . . . . . 4
‘Mix Index (C+3D) . . . . . . . e e e e e e e e e e e 67
Annual demand . . . . . . . e e e e e e e e i 4w e e 4 .. e . . 220,000

Air carrier operations dominate

AIRPORT CAPACITY AND DELAY FOR LONG RANGE PLANNING

Ratio of Average
Runway-use Capacity Annual Delay per Minutes of
Configuration ASV Demand Aircraft Annual Delay
to ASV
(Sketch) (Ops/Hour) {(Minutes) (000)
No. VFR IFR Ratio Low High Low High
8 242 111 515,000 0.43 0.3 0.4 66 88
7 184 111 455,000 0.48 0.3 0.5 66 110
4 126 111 305,000 0.72 0.7 1.1 154 242
12 126 111 305,000 0.72 0.7 1.1 154 242
6 184 65 280,000 0.76 0.8 1.2 176 264
S 171 65 285,000 0.77 0.9 1.3 198 286
3 126 65 275,000 - 0.80 1.0 1.5 220 330
11 126 65 275,000 0.80 1.0 1.5 220 330
16 164 56 275,000 0.80 1.0 1.5 220 330
18 164 56 275,000 0.80 1.¢ 1.5 220 330
1s 158 56, 275,000 0.80 1.0 1.5 220 330
13 145 56 270,000 0.81 1.0 1.5 220 330
2 121 56 260,000 0.85 1.1 1.7 242 374
10 121 56 260,000 0.85 1.1 1.7 242 374
17 121 56 260,000 0.85 1.1 1.7 242 374
14 85 56 220,000 1.00 2.3 3.5 506 770
15 82 56 215,000 1.02 2.6 4.0 572 880
9 77 56 215,000 1.02 2.6 4.0 572 880
1 63 56 205,000 1.07 3.6 5.7 792 1254
2-7. COST OF AIRCRAFT DELAYS. A major factor which influences a decision to proceed with a project is the

benefit versus the cost of the improvement. The airport capacity and aircraft delay computations operate on the premise
that individual aircraft within the broad aircraft classes A, B, C, and D (See table 1-1) have comparable service times.
A cost computation however requires a more refined breakdown of aircraft types and usages.

a.  Delay Costs. The per minute costs of figure AS5-12 are conservative estimates and are based on the best data
currently available. The costs represent a reasonable estimate of crew, fuel and maintenance costs for operators of air
carrier and air taxi aircraft, and fuel and maintenance costs for operators of general aviation aircraft. Other data sources
may be used in the calculation of savings. When other data sources are used, document the data source as well as the
rationale used to allocate delay savings among the cost classes being identified.

b.  Estimating Savings. Appendix | contains an example for calculating the savings associated with the reduced
aircraft delays based on the figure AS5-12 aircraft groupings and estimates of delay costs. Figure AS5-12 is the form used
in this calculation. ’

Chap 2
Par 2-1 7
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Hourly Annual
Capacity Service

Mix Index Cps/Hr Volume
No. Runway-use Configuration 3 (C+3D) VFR IFR Ops/Yr

1. — ; e ez 29 3§ s 230,000
21 =3 =@ 74 S7 199,440
SL =z 40 63 <S4 20%,3C0
81 == 120 ss €3 210,060
121 &= 1l3g S1 30 240,300
2.

g =z 20 197 €5 385,CqQ

———n =

ry 21 =2 &g 145 §7 275,000
700 vz 2499 '+ 31 == &c¢ 121 s&  2&¢,04q

. 8l ®o l2Q 105 59 285,004

121 =c 1l8¢ 34 §0 340,000

3. : @ =2¢ 20 197 82 3s55.4Q¢
= 21 & 50 143 33 285,0G3
2500’ = t0 3399’ or 42597 ** 51 =c¢ 8¢ 126 &5 27%,0aa

" : 81 =o 129 111 7¢ 2¢0,0aC3

g 121 =z 1l3q 103 75 36s,40G3

4. — . ¢ es 20 137 13 370,000
A _ 2} s S0 148 113 320,009
3400+ or 4300 + == 5L =c 80 126 11  3a%,00Q0

81 =2 120 11r 1los 313,200
—— : 121 =c 130 163 39 370,009

wn
.

-——

¢ e 20 295 62 385,090

7¢0* *eo Za99° 2L ro S0 213 63 305,044
—_— : 3L o @0 171 63 285.000
700° ko 2499° 8L eo 120 149 7@ 310,000

= . 121 wo 180 129 75 375,000

* Staggered threshold adjustments may apply, see paragraph 4-6.
** Refer to paragraph 2-2.f.

Figure 2-1. Capacity and ASV for long range planning

Chap 2



12/1/95

No. Runway-use Configuration
6. S —— 1
700', to 2499°

—S—=

2500 * to 3399 or 4299" ™

I .

700" to 2495°

3400'- or 4300'+ =~

o

—
8. 700_'Xto 2499°

=

3400+ or 4300’ + ™

700 to 2499°'
X

T

1

]

3

1]

- 1

- =

\

:gt\\

|

N

i

7oq;§to 2499'* \_

=

——

=

Mix Index
3 (C+3D)

21
51
81
121

21
51
81
121

21
51
81
121

21
51
81
121

21
51
81
121

* Staggered threshold adjustments may apply, see paragraph 4-6.

** Refer to paragraph 2-2.f.
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Figure 2-1. Capacity and ASV for long range planning (cont.)
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20
50
80
120
180

20
50
80
120
180

20
50
80
120
180

20
50
80
120
180

20
50
80
120
180
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Bourly
Capacity
Cps/Hr
VPR IFR

295
219
184
161
146

295
213
184
16l
146

394
290
242
210
139

98
77
77
76
72

197
145
121
105

94

62
63
65
70
75

119
114
111
117
120

119
114
111
117
120

59
57
56
59
60

59
57
56
59
60

Annual
Service
Volume

Ops/Yr

385,000
310,000
290,000
315,000
385,000

625,000
475,000
455,000
510,000
645,000

715,000
550,000
515,000
565,000
675,000

230,000
200,000
215,000
225,000
265,000

355,000
275,000
264,000
285,000
340,000
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Hourly Annual
Capacity Service
Mix Index Ops/Hr Volume

No. Runway-use Configuration % (C+3D) VFR IFR Ops/Yr
N\
11. a0 0 to 20 197 62 355,000
Y =g 3 21 to 50 149 63 285,060
2500' * to 3399’ or 4299’ 7 51 to 80 126 65 275,000
— D 4 81 to 120 111 70 300,000
\ 121 to 180 103 75 365,000
D
12. — 0 to 20 197 119 370,000
21 to 50 149 114 320,000
3400’ +or4300 + 51 to 80 126 111 305,000
\ 81 to 120 111 105 315,000
—— L 121 to 180 103 99 370,000

N\
\
13. _:_\\ 0 to 20 197 59 355,000

— 1 21 to 50 147 57 275,000
700" to 2499' \N\_ \\_ 51 to 80 145 56 270,000

= ! 81 to 120 138 59 295,000
121 to 180 125 60 350,000

700" to 2499

14. 0 to 20 150 59 270,000
21 to 50 108 57 225,000
51 to 80 85 56 220,000
81 to 120 " 77 59 225,000
121 to 180 73 60 265,000
-
15. 1 i 0 to 20 132 59 260,000

21 to 50 99 57 220,000
51 to 80 82 56 215,000
81 to 120 77 59 225,000
121 to 180 73 60 265,000

N N\
N

N,

* Staggered threshold adjustments may apply, see paragraph 4-6.
** Refer to paragraph 2-2.f.

Figure 2-1. Capacity and ASV for long range planning (cont.)
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Hourly Annual
Capacity Service
Mix Index Ops/Br Volume

No. Runway-use Configuration % (C+3D) VFR IFR Ops/Yr
.
n-.r - i
1s. 700" to 2499' 0 to 20 295 59 385,000
XY o= J 21 to 50 216 57 305,000

51 to 80 164 56 275,000
81 to 120 146 59 300,000
121 to 180 129 60 355,000

I 14

17. 700°' @E 2499 — 0 to 20 197 59 355,000
—Y = 1 21 to 50 145 57 275,000

S1L to 80 121 56 260,000
81 to 120 105 59 285,000
121 to 180 94 60 340,000

— 1
18. 0 to 20 301 59 385,000
21 to 50 210 57 305,000
51 to 80 164 56 275,000
81 to 120 146 59 300,000
121 to 180 129 60 355,000
A RS
. ;}2<————-—700' to 2499°
\\ . :)
~
—[-M‘_ ]
19. 700' to 2499' S 0 to 20 264 59 375,000

—X = — 21 to 50 193 57 295,000

o 51 to 80 158 56 275,000
8l to 120 146 59 300,000
121 180 129 60 355,000

-700' to 2499°

Figure 2-1. Capacity and ASV for long range planning (cont.)
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AVERAGE DELAY PER AIRCRAFT

12/1/95
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Figure 2-2. Average aircraft delay for long range planning
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~CHAP’1‘ER 3. AIRPORT CAPACITY AND AIRCRAFT DELAY CALCULATIONS

3-1. GENERAL. This chapter contains instructions for calculating hourly capacity,
ASV, and aircraft delay for a wide range of runway-use configurations and opera-
tional alternatives.

a. Capacity Calculations.

{1) BHourly capacity of the runway component.
(2) Hourly capacity of the taxiway component.
(3) Hourly capacity of gate group components.
(4) Airport hourly capacity.

(5) Asv,

b. Delay Calculations.

(1) Hourly delay.
(2) Daily delay.
(3) Annual delay.

Figure 3-1 provides a checklist of the data required for these calculations.
Appendix 2 contains examples of these calculations.

3-2. HOURLY CAPACITY OF THE RUNWAY COMPONENT. Except for situations involving PVC
conditions, an absence of radar coverage or ILS, and airports with parallel runways
when one runway is limited to use by small aircraft (all of which are covered in
chapter 4), calculate the runway component hourly capacity as follows:

a. Select the runway-use configuration in figure 3-2 which best represents
the use of the airport during the hour of interest. To adjust for staggered
thresholds, see paragraph 4-6.

b. Identify from figure 3-2 the figure mumber for capacity (for C*, T, and B),.

c. Determine the percentage of Class C and D aircraft operating on the runway
component and calculate the mix index.

d. Determine percent arrivals (PA).
e. Determine hourly capacity base (C*).

f. Determine the percentage of touch and go operations during VFR operations
and determine the touch and go factor (T). During IFR operations, T will be 1.00.

g. Determine the location of exit taxiways (measured from the threshold at
the approach end of the runway) and determine the exit factor (E).

h. Calculate the hourly capacity of the runway component by the following
equation:

Hourly capacity of the runway component = c*-1T-E

Chap 3
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OUTPUT

1. Hourly capacity of runway
component
See: paragraph 3-2
appendix 2 (figure A2-1)

2, Hourly capacity of taxiway
component
See: paragraph 3-3
appendix 2 (figure A2~2)

3. Hourly capacity of gate group
components
See: paragraph 3-4
appendix 2 (figure A2-3)

4. Airport hourly capacity
See: paragraph 3-5
appendix 2 (figure A2-4)

5. Annual service volume
See: paragraph 3-6
appendix 2 (figure A2-5)

6. Hourly delay to aircraft on runway
component
See: paragraph 3-7
appendix 2 (figure A2-6)

7. Daily delay to aircraft on runway
component
See: paragraphs 3-8 and 3-9
appendix 2 (figures A2-7,
and A2-8)

8. Annual delay to aircraft on runway
component
See: paragraph 3-10
appendix 2 (figure A2-9)

Data Sources:

b.
c.

a.
b.

a.
b.

a.
b.
c.

9/23/83

INPUT NEEDED

Ceiling and visibility (VFR, IFR, or
PVC)

Runway-use configuration

Aircraft mix

Percent arrivals

Percent touch and go

Exit taxiway locations

Intersecting taxiway location
Runway operations rate
Aircraft mix on runway being
crossed

Number and type of gates in each
gate group

Gate mix

Gate occupancy times

Capacity outputs from 1, 2, and
3 above

Hourly capacities of runway component
Occurence of operating conditions

Hourly demand
Hourly capacity of the runway

component
Demand profile factor

Hourly delay
Hourly demand
Hourly capacity

Annual demand

Daily delay

Hourly demand

Bourly capacities

Percent VFR/IFR conditions
Runway-use configuration

National Climatic Center, Asheville, North Carolina

Air Traffic Control Tower records

Offical Airline Guides
Airport Management
Obgervations

Figure 3-1.

14

Information required for capacity and delay calculations

Chap 3
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3-3., HOURLY CAPACITY OF THE TAXIWAY COMPONENT. Calculate the hourly capacity of a
taxiway component as follows:

a. Determine the distance from the runway end (start of takeoff roll) to the
taxiway crossing.

b. Determine the runway operations rate, i.e., the demand being accommodated
on the runway being crossed.

c. Calculate the mix index of the runway being crossed.
d. Determine the hourly capacity of the taxiway crossing.

(1) Use figure 3-66 when the crossed runway accommodates arrivals or
mixed operations.

(2) Use figure 3-67 when the crossed runway accommodates only departures
and touch and go's.

3-4., HOURLY CAPACITY OF GATE GROUP COMPONENTS. Calculate the hourly gate group
capacities as follows:

a. Determine the number of gate groups and the number of gates in each gate
group.

b. Determine the gate mix, i.e., the percent of non-widebodied aircraft using
each gate group. ’

c. Determine the percentage of gates in each gate group that can accommodate
widebodied aircraft.

d. Determine for each gate group the average gate occupancy time for wide-
bodied and non-widebodied aircraft.

e. When widebodied aircraft are served, calculate the gate occupancy ratio
(R) by the following equation:

- Average gate occupancy time for widebodied aircraft
Average gate occupancy time for non-widebodied aircraft

When widebodied aircraft are not served, R equals 1.00.
f. Calculate the hourly capacity of each gate group by use of figure 3-68,

3-5. AIRPORT HOURLY CAPACITY. Calculate the airport hourly capacity as follows:

a. Calculate the hourly capacities of the runway, taxiway, and gate groups
components and determine the hourly demands on each.

b. Calculate the demand ratio for each component by dividing the component
demand by the runway component demand.

Chap 3
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c. Calculate the component quotients by dividing each components capacity by
its demand ratio.

d. Identify the airport hourly capacity, i.e., the lowest quotient calculated
in ¢ above. ‘

3-6. ANNUAL SERVICE VOLUME (ASV). Calculate the ASV as follows:

a. Calculate the weighted hourly capacity (Cy) for the runway component as
follows:

(1) Identify the different runway-use configurations used over the course
of a year.

(2) Determine the percent of time each runway-use configuration is in
use (P through Pp). Include those times when the hourly capacity is zero, i.e.,
the weather conditions are below airport minimums or the airport is closed for other
reasons. If a runway-use confiquration is used less than 2 percent of the time,
that time may be credited to another runway-use configuration.

(3) Calculate the hourly capacity for each runway~use configuration
(Cy through Cp).

(4) Identify the runway-use configuration that provides the maximum capa-
city. Generally, this configuration is also the configuration most frequently used.

(5) Divide the hourly capacity of each runway-use configuration by the
hourly capacity of the runway-use configuration that provides the maximum capacity.

(6) Determine the ASV weighting factor (W; through W,) for each runway-
use configuration from Table 3-1.

Table 3-1. ASV Weighting Factors

Percent of Weighting Factors
Maximum VFR IFR
Capacity Mix Index | Mix Index | Mix Index
(0-20) (21-50) (51-180)
91+ 1 1 1 1
81-90 5 1l 3 5
66-80 15 2 8 15
51-65 20 3 12 20
0-50 25 4 16 25

Chap 3
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(7) Calculate the weighted hourly capacity (C,) of the runway component
by the following equation:

(P1°Cy°W1) +(P2°Co W3) +.. .+ (P, °C\ W)
G = (P W) +(Pp W) +...+ (P, -Wp)

b. Calculate the ratio of annual demand to average daily demand during the
peak month (D). Typical annual demand to average daily demand ratios are provided in

c. Calculate the ratio of average daily demand to average peak hour demand
during the peak month (H). Typical average daily to average peak hour demand ratios
are provided in table 3-2.

Table 3-2. Typical Demand Ratios

Mix Index Daily (D) Hourly (H)
0-20 280-310 7-11
21-50 300-~320 10-13
51-180 310-350 11-15

d. Calculate ASV by the following equation:
ASV = CyD°H

3-7. HOURLY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT. Hourly delay calculations
described in this paragraph apply to those hours when the hourly demand does not
exceed the hourly capacity of the runway component. For those hours when the hourly
demand exceeds the hourly capacity of the runway component, paragraph 3-9 calcula-
tions apply. Calculate hourly delay as follows:

a. Calculate the hourly capacity of the runway component for the specific
hour of interest.

b. Identify from figure 3-2 the figure number for delay (for the arrival
delay index (ADI) and the departure delay index (DDI)).

c. Identify the hourly demand (HD) and the peak 15 minute demand (Q)
on the runway component.

d. Calculate the ratio of hourly demand to hourly capacity (D/C).

e. Determine the arrival delay index (ADI) and departure delay index (DDI).

Chap 3
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f. Calculate the arrival delay factor (ADF) and departure delay factor (DDF)
by the following equations:
ADF = ADI- (D/C)
DDF = DDI-(D/C)

g. Calculate the demand profile factor (DPF) by the following equation:

. 1000
DPF = ==

NOTE: Airports with a high percentage of air carrier activity normally have a DPF
of 50 percent. Airports with a high percentage of general aviation activity nor-
mally have a DPF in the 30 to 35 percent range.

h. Calculate the average delay for arriving aircraft (DAHA) and departing
aircraft (DAHD) figure 3-69.

i. Calculate hourly delay (DTH) by the following equation:
DTH = HD(PA-DAHA+(100-PA) *DAHD) /100

3-8, DAILY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT WHEN THE D/C RATIO IS 1.0 OR
LESS FOR EACH HOUR. Calculate the daily delay as follows:

a. For each hour, calculate the hourly delay to aircraft on the runway
component.

b. Calculate the delay for the time period in question by summing the delay
for each of the hours.

3-9. DAILY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT WHEN THE D/C RATIO IS GREATER
THAN 1.0 FOR ONE OR MORE HOURS. Calculate the daily delay as follows:

a. Identify the saturated time periods. A saturated period consists of
the consecutive hours when demand exceeds capacity (termed the overload phase) plus
the subsequent hour(s) required to accommodate the residual demand (termed the
recovery phase).

b. For each saturated period (overload plus recovery phase), calculate the
delay to aircraft as follows:

(1) Determine the duration of the overload phase.
(2) Calculate the hourly AD/C ratio during the overload phase, i.e., the
sum of the hourly demands during the overload phase divided by the sum of the hourly

capacities during the overload phase.

(3) Determine the percent of arrivals (PAS) for the saturated (overload
plus recovery) period.

(4) Determine the ADI and the DDI for the saturated (overload plus
recovery) period.

Chap 3
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(5) Calculate the arrival delay factor (ADF) and departure delay factor
(DDF) using the following equations:

ADF = ADI-(AD/C)
DDF = DDI'(AD/C)

(6) Determine the average delay per arrival (DASA) and per departure
(DASD) during the saturated (overload plus recovery) period from figure 3-70.

(7) Calculate the delay in the saturated period (DTS) by the following
equation:

DTS = (HDj+HDy+...+HDy) * (PAS°DASA + (100-PAS)DASD)/100, where
HD; through HD, = Hourly demand during hours 1 through n of the saturated period.

c. Determine for each unsaturated hour the delay in accordance with the proce-
dures in paragraph 3-8.

d. Calculate the total daily delay by summing the saturated and unsaturated
delays.

3-10. ANNUAL DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT. The following procedure
uses 24 representative days, one VFR and one IFR for each calander month. Other
increments of time may be selected. If the airport has considerable fluctuation in
bperations during the week, or if a more precise delay determination is needed, one
representative VFR and one representative IFR day should be used for each day of the
week. Variation in seasonal traffic will require repetition of these computations
for each season. Airports which have consistent patterns of operations throughout
the week and year require fewer computations.

a. Convert annual demand to average day demand for each month.

(1) Distribute the annual demand to the 12 calendar months to account for
seasonal variations in traffic.

(2) Develop average day demand by dividing the monthly demands by the
number of days in the respective month.

b. Adjust the average day demand to account for differences in VFR and IFR
demand. '

(1) Determine from weather records the percent of the time that IFR and
PVC operating conditions prevail (SIFR).

(2) Determine from traffic records the percent IFR (and PVC) demand to
VFR demand (3%IFR demand).

Chap 3
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(3) Calculate the representative VFR day demand (VFR demand) and repre-
sentative IFR day demand (IFR demand) by the following equations:

(Average day demand)
1-3IFR(1-%IFR demand/100) /100

VFR demand =

IFR demand = VFR demand < $IFR demand/100

c. From historical data, develop a breakdown of hourly demand for the repre-
sentative day(s).

d. Calculate the representative daily delays.

e. Determine monthly delay by multiplying the representative daily delays by
the number of days it represents and summing these quotients.

f. Sum the monthly delays..
3-11. HOURLY DEMAND CORRESPONDING TO A SPECIFIED LEVEL OF AVERAGE HOURLY DELAY.

Determine the hourly demand which corresponds to a stipulated average level of delay
by trial and error, i.e., using a graphical plotting of delay versus demand.

Chap 3
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HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Percent Mix Index--
120 Touch & Go Percent (C+3D)
¢ to 180

e 2h | it

.0
- PERCENT ARRIVALS i 10

10
% i d
i Illlﬁ' X T x E =Hourly Capacity
30
70 EXIT FACTOR E

To determine Exit Factor E:
60 . 1. Determine exit range for appropriate mix index from table below

TOUCH &

2. Por arrival runways, determine the average number of exita({N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

3. If N {a 4 or more, Exit Factor = 1.00

4. If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

(OPERATIONS PER HOUR)

50

HOURLY CAPACITY BASE (C*)

40

Exit Range EXIT FACTOR E

Mix Index-- | (reet from [ 408 Arrivals | 50V Arrivals | 60% Arrivais
30 Percent(C+3D}| thresnold) [Fmg [ Nal [ 8=z | N=0 | N=1] 8=z [ =0 | N=1] N=2
or 3 or 3 or 3
0 to 20 | 2000 to 4000 [0.72]0.87]C.94]0.700.86]0.94]0.67[0-84]0.92

21 to 3000 to 5500 |0.79|0.86{0.94f0.76]0.84}0.93]10.72}0.81|0.90

n[j 20 40 60 80 100 120 140 160 180 51 to 3500 to 6500 |0.79{0.86[0.92[0.76{0.83 2.91 .73]0.81]0.90
0
[

0 [+

0 0
81 to 5000 to 7000 {0.82]|0.8%9]0.93|0.8010.88]0.941¢.77|0.86)0.93

0 0

MIX INDEX == PERCENT (C+3D) 121 to 5500 to 7500 |0.86]0.94]0.98]0.82]0.91]0.96}0.7910.91j0.97

2

FIGURE 3-3, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 1,54 FOR YFR CONDITIONS.
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To determine Exit Factor E:

1. Determine sxit range for appropriate mix index from table below

2. Por arrival runways, determine the average number of exits{N)} which
are: {(a) within appropriate exit range, and (b) separated Ly at
least 750 feet

3. If N is 4 or more, Exit Factor = 1.00

4. If N is less than 4, determine Exit Factor from table relow for
appropriate mix index and percent arrivals

o
o

oC
(=]

HOURLY CAPACITY BASE

Exit Range EXIT FACTOR E

Mix Index—- | (reet from Arrivals | 508 Arrivals ] 60% Arrivals

Percent{C+3D)| tnresnold) WeT | N=2 | Nep | W1 8=z | N=0 [ A= | We?
or 3 or ) or 3
3 to 20 | 2000 to 4000 |o.62]0.79]n.%0]a.62[0.79[0.30 ] A~ [6.73 0. %0]
21 to 50 | 3000 to $500 |0.72{0.83fc.93f0.72]0.ns]n nxfarz e u]e 0s

20 o
0 20 140 60 80 100 120 1“0 160 180 51 to 80 3500 4500 . .B4]0.9210.75]0. 840 92§07 |n.04 noN2Y
n

B8l to 120 5000 700C B . 0.94[0.B0)e.R7te 34 |0 An o HT]0.%4

MIX INDEX T PERCENT (C+3D) 121 to 180 5500 7500 . L001.9c| . Ri{0.93]5.97]0. 0.9310.

TIGURE 3-4, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 2.72,75,87,88 For VER CONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR 7T

Percent Mix Xndex--
220 Touch & Go | Percent{C+3D)

] 0 to
to 10 to

20 . to 20 to
0 to

,—--PERCENT ARRIVALS 40 to

/ = =
/ ipc <=

TOUCEH FACTOR

[
[*a]

x E = Hourly Capacityl

>
EXIT FACTOR E

To determine Exit Factor E:
1. Determine exit range for aprropriate mix index from table below

2. For arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b} separated by at
least 750 feet N
If ¥ is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

[
=3
(=)

]

—
o

(OPERATIONS PER HOUR)

oc
(=]

HOURLY CAPACITY BASE (C%

Exit Range EXIT FACTOR E

Mix Index-- | ‘(reet from Acrivals | 508 Arrivais | 608 Arrivals
Percent(C+D}| threshold) Nl | N=z | N= | N=1] N=2 | N=0 | n=1 | 8=2
or 3 or 3 or 3
0 to 20 | 2000 to 4000 -79]0.90]0.62]0.79][0.90} 0.62]0.79}0.90
21 to 50 | 3000 to s500 .83]0.93[0.72[0.83]0.93[0.72 0.93

) 0.62|0
0 20 40 60 80 100 120 140 160 180 51 to 80 3500 6500 :.aa 0.92f0.75]0.84 Z.sz :.75 Z: 6.92

.80)o 0.94[0.80)0

0 0 0 [

81 120 5000 7000 .8710.94/0.80|0.87]0-94|0.80 0.94

Mlx [NDEX - PERCENT (C+3D) 121 180 5500 7500 -9610.98/0.83]10.93)0.97]|0.83 0.97

FIGURE 3-5. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 3 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* ' TOUCH &8 60 FACTOR T

Percent Mix Index--
220 ] Touch & Go | Percent(C+3iD)

[ 0 to 180 .00
to 10 0 to 70 .02
20 to 20 to 70 -04
to 30 to 40 .08

[
[

- PERCENT ARRIVALS to 40 0 to 10 .13
[

to 50 to 10 .17

TOUCH & GO FACTOR

=t
[=2]

llIIWC' X T x E =Hourly Capacity

[y
=
[e=]

EXIT FACTOR E

To determine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

I~

et
[e=]

2. Por arrival runways, determine the average number of exits{N)} which
are: {(a) within appropriate exit range, and (b} separated by at
least 750 feet
If ¥ is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arxivals

(OPERATIONS PER HOUR)

oc

HOURLY CAPACITY BASE (C*)

Exit Range EXIT FACTOR £

prax x""::;"” (Feet from [ 40V Arrivals | 508 Arrivais ]| 0% Arrivala
ercent ( threshold) [[og Tw=1 [ W=z | Ne0 | B=1 [ N=2 | #=b | n=l | 5=3
or 3 or 3 or 3
0 to 20 | 2000 to 4000 [0.62]0.790.90[0.62[0.79]0.90 [0.62 [0.79[0.90
21 to 50 | 3000 to ssoc o.72[0.83]0.93]0.7200.83 0.9 Jo. 72 fo.r1]0.9s

0 0

0 o

0 20 uo 60 80 100 120 1“0 160 180 51 to 80 3isoo 6500 2.75 .84]0.92]0.75{0.84]0.92|0.75 |0 K3 {0.92
1o 0
] 0

81 5000 7000 .801{0.87]0.94]0.80}0.87]0.94|0.80 [0.87 |0.94

M]X INDEX - PERCENT (c*}D) 5500 7500 -8310.9310.92]0.8310.93]0.97 |0.R1{0.93]0.97

o
o
o
(]

FIGURE 5-G.  HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: &,27,74,75,83,50 FOR YFR CONDITIONS.
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HOYRLY CAPACITY BASE C° TOUYUCH & €0 FACZTSR T
Parcent Mix Index-- | ~ - - = - - s -
| voucn 4 o {?Qr:-n‘:"_‘x’)l})l ZisMoe 35 FAITIaA B !
i 3 | 3 <0 .30 PUPE] ‘|
1l .0 3. "o | L2
I
| | 11 =0 8 3w 7O 1.3 ,
T 21 zo i6 20 40 1. !
— 2ERCENT ARRIVALS 310 0 3t 10 Lot
} ! l 41 =0 50 30 W3 1.ie
—
s / . |
~ -
e ||"’[C’ x T x E =Hourly Capacity
2. =
= 3
- -
> * EXIT FACTOR E
=
= g To_derermine Zxit facsor T:
% :' L. Determine exit range 0T appropriata mix index fram -anle Delow
=] ; 1. UPor arrival runways, ZJecermine tNe sverage tumbar 3f axita(N; «eicnx
Wl are: {(a) within appropriacte exit “ange. and (D) ~eparaced 2y sc
: 8 least 750 ‘eet
=< 3. If ¥ is 4 or more. Exit Taczor = 1.30
=4 T Tl 4. If N i lese znan 4. Jatecmine Txi:t Factor from table Selow ‘oo
- approoriats mix ‘ndex and percent arrivals
8
2xit Range £xIT FACT22
Mix Index-- | (peer from 40V Arrivais ) 0N Arrivais
1Ty Percenc(C+I0}| cthresnold) [Nag ] Wal NeZ T Neo | wei] Nel
i lor 1 ! or 3
3 0 0 2000 <o 4003 |Q.°5(C.33]2.74|3. 2[c-26fd. 34
20 2 o 50 3000 =0 5500 |0.31{0.31[2.27)0.30]2.39)3.96
0 20 40 &0 80 100 120 140 160 130 sl e 20 3500 =0 5500 [3.35/0.3112.35(2.32{7.39]9.35
31 o 120 5000 o 900 [6.3913.33(2.37|0.37(5.31{0.35
MIX INDEX -- PERCENT (C+3D 121 za 180 $500 <o 7500 9.371:.3001.10{0.31!7.3713.39

FIGURE 3-7. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 5 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
Parcent Mix Index~- oo o= -
touch & Co | Parcenciatmyy TOESH & GO FAITOR T
220 a 0 =0 180 1.30
: 1o 10 9w 70 1,92
2008 11 o 10 8o 70 1.38
; 21 to 30 w40 1.08
— — PERCENT ARRIVALS 31 co 40 9w 10 1.:1
130(%% l 41 to SO o 10 1.14
R >
32160_;_‘ U
: -
ER e Y |JJIM C° x T x E =Hourly Capacity
& = 10NN
PP e\ = 3 |
mE =N NN ; * /
B : * I
>z 120 NS EXIT FACTOR E
o= [SRNEEEL W LR B
] NG —— To_dmcersine Zxit Pactor f:
* =100 Ht 1. Determine exit range *Ir appropriate mix index ‘rom table below
e é T + 2. Por arrival runways, Jetermine zhe iverage aunber 37 exits(N) walzn
— uil Tl 1 :n: (l)! ut:hin appropriate sxit range, and (D) separaced by ac
. ™ east 750 lset
= <
= 30 I 3. If N 1s ¢ or more. Zxit Pactor = 1.30
= 4. If ¥ is less Than ¢, Jetermine Zxi: Factar ‘rom table belaw for
= 60 appropriatsa 31x index and percent arrivals
N Zxit Range zx:IT FACTOR ¥ |
Jix Index-- (Teec from S0V Acriovals | 508 Accivals ! 50V Arz:ivals
40 Percent (C+30) thresnold) NeQ | NmL | N®: | NwQ ] NeL | NwZ NeQ [ Nei NeZ
ar ]l or Zl
‘ 3 wo 10 1000 2o 4000 | 0.75{3.38{2.3415.72]3.36{2.34]0.33]3.
20 1 21 o 350 3000 =o $500 [3.33{0.31|2.37{0.31}2.39{0.76{0.73]3
0 20 40 80 80 100 120 140 160 180 $1 o 80 1500 za $500 [0.35{0.31]3.95}0.32{0.2910.34§3.30(3.
- a1 =o 120 5030 zo "900 19.3910.311c.96{0.47|9.91]0.9610.34}0
MIX INDEX -- PERCENT (C+3D) 121 =o 130 5500 =o 7300 ln.371t.300 . %012 30193519 3847 3810

FIGURE 3-8. HCURLY CAPACITY CF RUNWAY-USE DIAGRAM NQS. 7, 8, 76, 91 FOR VFR CONDIT'ONS.
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HOURLY CAPACITY BASE C° TOUCH ¢ 60 FACTOR T

220 :::‘_f':“,.w ] e TOUCN & GO PACTOIR 77

3 3 <o 180 T30

i } 1 to 10 2t o 1.3¢

200 N 11 % 20 ot 70 110

{ 21 co 10 0 e 40 1.2¢

I PERCENT ARRIVALS 31 =0 0 8t 10 1.3

130 / oz S0 0w 10 L.40
]
|

(c*)

I"l“‘r X T x E =Hourly Capacity

|
|
160 f / . 4

—_
= :
g <
= N
3 =140 ——
g x (] T -
w — T
a e -
- 1w EXIT FACTOR
Z L1200 TN E
-_— . : o
: =] ‘?‘[—»50 <d T To_decarmine fxit Pactor %:
% =100 FE RN ! =y 1. Oetermine exit range for sppropriate six indéx from :able below
S =0 * 2. Yor arrival cunways. decarmine the sverage number of exits(M) whica
w Tt RS B 0 arw: (B) within appropriace exit ranqe. MQ‘ (b) separsted by at
: % T e leset 730 ‘feec
- 80 BRSNS RN J. If ¥ ts 4 or more. Exit Psctor = 1.00
= 4. If N 1s lees han 4, decermine Exit Pactor from :able delow for
= 60 appropriace aix index and percenc arrivals
. Zxit Range EXIT PACTZA ¢ 1
Mix "“:‘;’:;‘ (Paec Zrom 40N Arrivals | 508 ATTivais | 308 ArrivaLis
40 Percent D} 14} NG | Ne | VeI ] NeO [ Nl | V=2 | N0 [ Nel | v=i]
or 3} or 3 or st
3 o 10 000 ta 4000 |0.72[0.37[0.34)0.7013.36]3.34}0.47]0.34{6.32]
20 21 o SO 3000 zo 5500 (0.79{0.36{9.34{0.7¢|0a 34{c_32a.72}0.31 a.;ol
1 h1 - - - -
0 20 40 60 80 100 120 140 160 180 Lo 20 | 3300 to 6500 0.7910.26{c.92{0.76[0.33]0.1[0.73f0.31] 3. 30)
~ 2 o i20 5000 to 7000 [0.8300.99/0.33{0.80{0.37|6.24]0.77{0.35{3.33}
MIX INDEX -- PERCENT (C+3D) 121 =a 1830 5500 %o 7300 la.35{0.9310.38{0. 9100 .9110.3710 7aln 3913 93¢

FIGURE 3-9. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 9, 56, 58 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
e Inden~-~ -
220 Touen 560 | Peckerciiiioy| TOUCH & GO FACTOR T
3 7 to 180 T1.30
1l to 10 0 to 70 1.04
200 11 co 20 9t 70 1.1a
— 2 e JO 0 to 40 1.20
1 ~ PERCENT ARRIVALS 31 o 49 s to 10 1.31
180 . / 41 w0 30 0w 10 1.40
T \Vana
2~ 160 T
ac . BB P
L3 BN |1 llﬁ X T x E =Hourly Capacity
& =140 T . 5 F
=3
a
b
Z 5120 EXIT FACTOR E
29 To_determine fxit factar Z:
% =100 1. Determine exit range for appropriate mix index from :able below
“a 2. Por arrival rs. ne the Jumber 3f exits(N) whichn
- are: (a] within appropriace exit range, and (D) separsted by ac
pi) % lesst 730 fest
%v 80 - 3. If N is 4 or more. Exit Pactor = 1.00
= | 4. IZ M is less than §, determine Exit Pactor frow table delow for
- 60 | apprupriacs six lndex and percent arrivals
! i ! . : Zxit Range Lx:tT PACTOR € §
| l | iz :na-:;- (Peer from [T10% Arrivais ) 30V Arzivals | S0% Arcivals
40 ! ! | Parcenc(CeI0}|  cnreenoid) NeQ | Nwl | N=Z | NG| Nel] Ne2 | =0 | Nel ] =1
H or } or _? or !
‘ 2 e 20 2000 o 4000 §9.°2{0.47(0.34{0.735.36{0.24{0.5710.3493.532
20 i 1o 50 1900 to sseo jo.73{c.ssjo.sel0.7sle.3ale. a3 0 20 2] 3.0e
0 20 40 60 80 300 129 140 160 180 s1 co 30 | 3300 to 6300 [o.79{o.s¢|a.92]0.76Jo.93[0.01]0.73]e 31}z %0
- 21 eo 220 | 5000 o Tg0o la.s2{c.s9{s.93{0.30]0.38[0.94}3.77]0.38}2.33
MIX INDEX -~ PERCENT (C+3D) 121 =5 190 5500 o <500 'a.s6lo.sela.98l0.92/0.31|3.3810.~3l0 511z 2~

FIGURE 3-10. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NCS. 2. 70, 71 FOR VFR CONDITIONS.
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HOURLY CAPACITY BASE C° TOUCH &8 GO FACTOR T
420

i =100
380 ’ I

t — PERCENT ARRIVALS
340 [
> | .
-
< ~300 .
@ -
s = 1111} M C* x T x E =Hourly Capacity
w o= —
i E
x T
= & - ~
> = EXIT FACTOR E
)
=
= 2 To letermine Zxit Faceor T .
EE P 1. DecefMine exit range %0r appropriate 7ix index ‘rom zable dSelow
(-] é 3. TPor arrival runways. determine the average Jumber of exita(N) which
-— [} are: (a) witnin appropriate exit range, and 'b) separated Dy ac
- g least 750 ‘fewt
%V - 3. If % is 4 or more. fxit Factor - 1.00
f=1 4. IfZ N i3 less than 4, decermine Zxit Factar from :able Selow for
- appropriace mix index and percent srrivals
txit Range £xIT ractToar ¢
Mix Index-- (Feet “rom WO\ AT-ivals | 5OV Arrivals . S0\ Arrivais
Percenc{C+IDI| :nreanold) [Nog  Nel | Wel] Ned | Nel] Nel | Ned | el | NeZ
or 1 |or 2 ar 3
Yo 0 1000 =o 4000 |1.)0{L.J0(1.30[0.73{0.33}5.30{0.52]|0.7%{0.30
20 21 o 30 3000 =o 5500 [1.90}1.30{1.30}0.32(0.7%}1.30}0.72(0.33}0.31
0 20 40 60 80 100 120 1uD 160 180 S1 =0 30 3500 =o 3500 |1.20{1.30|i.30}0.34 e.u!l.ao 9.75[0.3410.32
31 to 120 5000 £o T000 |1.30)1.70(1.30{1.3011.3¢[1.3040.30[0.37{0.34
MIX TNDEX -- PERCENT (C+3D) 121 =0 .30 $500 =o 700 !1.20lr.30l1.70{:.%011.3911.2010.3110.32310.38

FIGURE 3-11. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 13, 15 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C° TOUCH &8 GO FACTOR T
Percenc Hix Index-- I TOUCH & GO PACTOR 3
Touch ¢ o Percenc {C+3ID}
h20 [ 0 o 180 1.00
1 wo 10 0 o To 1.93
330 11 to 28 0 z0o 70 1.9%
21 =0 30 0 to 40 111
- PERCENT ARRIVALS 11 o 40 8 o 10 1.30
340 [— 41 co SO Q 1o 1.26

AN

[}

o
1

t
—~——]

lllllC' X T x E =Hourly Capacity
, >~
EXIT FACTOR E

To_Zletermine Exit Factor T:

[
[=4]
[=e]

N
N
(=}

-
[}
f=]

1. Decesmine exit fanqe for appropriace »ix indax ‘rom table below

1. Por arrival runways. determine zhe average number of exits(N) which
are: (a) within appropriste exift range. and (b} separated DY ac
least 730 ‘feec

(OPERATIONS PER WOUR)

-
4=
[}

HOURLY CAPACITY BASE (C*)

1. If % is 4 or more, Zxit factor = 1.00
i 4. If ¥ i less than ¢, Jetermine Zxit Tactor from table delow for
100 appropriace mix landex Aﬂd‘ perceant arrivals

i"urm‘ £xic Range | tx:T FPACTOR ¢ i
i {Peec Irom 108 Arrivels . 50V ATTivais | 538 Arriva.s |
60 l Peccent(C+301| inresnold) [Neg T wel ] TR =TT N T NA T N et
| or !I | lor 13 lor 3
EETEE 1800 =5 4000 {0.75{73.3812.7412.5512.33)2.23f0.52]2.79| 3. 30

! - .
20 i o S 3000 o $500 {9.93 o.ao!o.?s 3.':[1.51'5.« 3.72{0.3312.3)
0 20 40 SO 80 100 120 1u0 180 180 | sl ot 30 35C0 o 3500 [0.45]0.31{0.96]2.75{C.34]2.32[0.75|C.34{2.32
N 20 12 5000 zg 280 14.30{3.34}3.37 a.sz(a.zsl:.as 5.3613.37}2.34
MIX INDEX -- PERCENT (C+3D) L e o s L i

FIGURE 3-12. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 16, 79, 34 FCR VFR CONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH &8 GO FACTIR T
Percenc l)ux:ndc:-- TouUCH & 2o FAc<an ﬁ
Touch & GO ParcentiC»iD) § I
420 : [ 3 ::zn 1.58
| 1 wo 0 8w Te 1.3
380 ! 11 = 20 9 o TO 1.3s
2 w10 3 40 1.2
. PERCENT ARRIVALS 11 o ¢ w1 W2
340 [T amse | o o

N
[w]
[=]

")

it

P
a - - .
g 1111 NC X T x E =Hourly Capacity
2‘ =
«
== : i
a 1N}
= L2200 EXIT FACTOR E
—_x B
z S IR Y\ G - ™, / 10 _Jdetermine Txit Factor t:
% =120 A RSN , 1. Qutermine exit cange far appropriats Mix index fTOm <able below
S T o 0 el 2. Por arrival runways, detarmine the average number df exits(N) whicn
- w 11110 T e 0 NN EN I ENEE| are: (4} within appropriate exit Tange, and D) separacted By at
—1% T x.s T i ] leasc 730 feet
gvlqo e q" — ﬁ 3. If % 1s 4 or more. Txit Factor = 1.20
2 SRR R 4. If % in lees than 4, decermine Sxit Yactor from table Seiow for
100 T 60 ™ T R appropriasce mix index and percent arrivals
; : .
wix Indexm—- ?xu. ;.',.q. £x 31T FAITOR rz 7,
Peec ITom 408 Arrivals 508 Arcivals 1 5J% Arrivals
60 Percent (C+3D} chreshold) NwQ | Hal | N=1 | N=0 v.‘] N=l | N0 l NeL x-z]
or 1 or 1 ler 3
3 ta 20 2000 zo 4000 {3.:6]0.38f9.%4|0.55 3.33]7.97 2.52]0.79]0.30
20 21 to S0 3000 =0 5300 |0.33]0.30{0.96|0.72{2.33 0.4 9.'z|3.31 2.3
0 20 40 S50 80 100 120 140 160 180 51 to 80 | 3300 =0 5500 {0.95]2.31{0.96|0.75{2.3413.9210.75{0.34}0.92
11 to 120 S000 to 7000 12.90(0.94(0.37}0.32|3.38|5.95]0.30(0.37)0.34
MIX INDEX ~-- PERCENT (C+3D) 121 o 130 5500 = 500 13 33l 5sjs sol.zalo avie sela asla 2sls vl

FIGURE 3-13. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 18, 21, 22 FOR VFR CONDITIONS.
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HQURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T
"m:‘ T D TOUGCH & GCO PAITOR T
420 Mﬂ = "0 To (lclﬂ) : 1.30
1o 10 o 70 1.03
380 11 o 20 s w 70 1.05
PERCENT ARRIVALS ol e T
o to & [¥) -
sqg F 41 o 30 0 ta 10 1.26

"
W
=
—

-

x

- . =

3 - I l ||’[c X T x E =Hourly Capacity
wi = :
2 =260 m—

x T
|y "P{"

a L
= L2200 EXIT FACTOR E
— T
S T %0 _determine Zxit factor r:
% =1t A W AREERET Ny r 1. Determine exit ranqe ‘Or spproprists =ix index ‘rom <adle below
< <180 NS T . for approp from =
< x LA TR 1/0 . 2. Por arrival runways. iscermine tne ivecrsge numoer 3¢ exita(N}) wnich
o M ! NNy 40~ are: {a) within appropriate exit range. and (B} separated 3y et
= %140 : least 730 feec
gv 3. It % {s ¢ or morm. Zxit Pactor = 1.20
_2_ 4. If W is lesa nan ¢. letermine Ixit Factor from :able delow for

approprisce six lndex and percent aerrivals

1 txir Renge ZxIT raAalTOR i
Mz Index-- {Teee fr>e [ 108 Arrivals | SOV Arrivals | >N Accivaels
60 . Percenc{CeiD)|  tnresncld)

—
[on]
[es]

Neqg Nel | N=l N®Q | N=l wel | Ve | Nel | Sel

i or Jl ] 'or 3 | IOF 2

3 to 1cC 2000 <o 1308 §3.7619.38)3.34)7 $.33):.33)9.520.7913.3%0

20 21 o S0 3000 =0 5500 {0.3113.70(0.96(2." :,nlc.n LPRF COE P EE 3]
0 20 40 60 80 100 120 140 1680 180 $1 to %0 3500 22 5500 §9.35[0.3119.94{).75|c. 24l 92[3.75{0.34]0.32
$1 o 120 | 3000 o “000 |2.90f0.9a(3.97} 0. 922 3802, 95|z 90(c.aT]9. 9

MIX INDEX -- PERCENT (C+3D) o ool bovosonioosy Upon Dpos upds oo bopet Beped Dbt Moot ol

FIGURE 3-14. HCURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 18. 23. 77, 78, 92. 93 FOR VFR CONDITIONS.
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E

HOQURLY CAPACITY BASE C* TOUCH & G0 FACTOR T

—
. s, s tovew o zo sacren : |

20 i 1 E) ¥ o 180 1.30

l 1l to 18 o 70 1.21

380 ' l | 11 =0 20 3 za 70 1.82

- ' 21 <o 3o 0 40 1.03

I l PERCENT ARRIVALS 31 =0 40 0w 10 1.04

340 /¢t 41 %o 50 0o 10 1.35

")

N

S

\
it

—_
= T
S : ( 1111 N c* x x E =Hourly Capacity
w S IR
2 Z20 e =
x M
| " ——.
o - IBEEE
= £ . EXIT FACTOR E
2 3 = To determine Zxi: factor £:
C& :180 1. Determine exit cange for appropriate aix index from cable below
[ é 1. Por arrival cunways, deteraine the averaga number of exits (N} ‘walch
w 1y are: (a) within sppropriate exit range, and (b) separatad by at
: % BN AR RN leasc 750 feec
gvlqo e 3. IZ ¥ is 4 or mors. fxit Pactor = 1,00
=3 4. If N is less =nan 4, determine Zxit Pactor from table Selow Zor
= 100 T TV, appropriate »ix index and percsnt arrivals
£xit Range EXIT PACTOR ¢
Jix Indax-- | (Peer from [ iGv Arrivals | 5V Arzivals 1308 Arrivals
60 Percenc{C+1D) 1d) NeQ | Nwl | N®Z | N@O | NwL | Nwz | N@Q | Nwl | N®2
or 1 or 3 ar
J e 2 2000 zo 4000 {0.75{0.38f0.34|0.72/0.36}0.33|0.59(0.34(0.33
?n 21 =0 S0 1000 zo 5500 [9.3210.3940.96|0.79|0.37}0.95|0.76(0.36]0.3%
0 20 40 60 80 lOU 120 140 160 180 Sl o .30 1500 =0 5500 |0.33{0.30f0.35|0.31]0.39}0.75]|0.798(0.36{0.33
- 41 =o 20 §000 =0 7000 [0.38]0.92|0.397]0.38[0.30]0.35|0.33{0.3940.35
HIX INDEX - PERC:NT (C+3D) 121 zo 130 5500 =0 78500 !¢.3110.9710.3910.238]0.35)0.38{9.35}0.9410.37

FIGURE 3-15. HCURLY CAPACITY OF RUNWAY-USE DIAGRAM NCS. 24, 27 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH § GO FACTOR T
Toun € 2o | rascame(enm| TO9CH ¢ Go racrox ot
420 ] 9 = 130 1.do
1 to 10 ¢t 70 1.0
280 11 =20 20 ¢ 70 1.02
22 to 10 0 to 40 1.03
=~ PERCENT ARRIVALS 3 31 o 40 9% 10 1.04
340 [— ‘ 41 to SO 0w 10 1.0%
g ' / . 2
. .
3;300 :
g - { I 111 * X T x E =Hourly Capacity
R RE | =
< :
&= w 1
> —T1. EXIT FACTOR E
0220 A
= 1 T
28 ! T [ o fecermine Zxic faceor Z:
% :180 I : ——— 1. Detarmine exit range for appropriace 3ix index from table below
2 ;‘ 181 [ 2. Por arrival runways, dstermine “he averaqe number 5f exits(M) which
u T T are: {a] within appropriate exit cange. and (b} separated by at
oz T 17 leasc 730 fmec
%"’140 . 3. IZ ¥ ia & or more. Zxit Pactor = 1.00
2 ! 4. Tf % Ls less znan 4, determine Zxit Pactor from table Selow for
- 100 . : appropriate 3ix index and percent arrivals
- Zxit Ranqe zxI? PACTOA z
ix Index-~ (Paet Zzom 100 Atrivala | 308 Arrivals | 938 Arzivalis
50 Parcent{C+ID)| tnreenold} N®Q | Nml [ NaZ | Ne_ | Nwl | Nwl | N®Q | Nel | Nw2Z
or 13 or 3 or 3
3 za 19 2000 20 4000 |J.75[0.38|0.34{0.72{0.d6{0.3310.69]{0.34{3.33
20 21 =2 50 1080 o 5500 [0.32{0.39|0.36]6.79]|0.37|0.93[0.76{0.36(3.3%
0 20 40 80 80 100 120 1uQ 160 180 51 20 30 3500 to 5500 [9.33{0.30|0.35(9.31|0.39}0.35|0.78{0.36(0.33
‘_ 31 =0 20 5000 zo 7000 (0.38(3.32|9.37{0.35(0.9010.35}0.33)0.39}9.35
MIX INDEX -- PERCENT (C+3D) 121 =o 190 $500 =o "800 ' 2.3119.3710.3989. 38]0.98|n.3810.3519.7412.37

FIGURE 3-16. HCURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 26 FCR VFR CONDITICNS.
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HOURLY CAPACITY TOUCH & 60 FACTOR T
Parcenc Mix Index-- P z . P
420 Zoucn i 3o 'P“f:.nr«':(c’:m) TRUCH & 3o racToax T |
[} a zo 180 1.30 1
1 =0 10 9t 70 ‘1.31 l
330 11 =2 20 9% 70 1.92 !
| 21 =0 30 G %o 40 .03 1
/——"ERCENT ARRIVALS 11 o 40 5 0 10 1.3 !
340 | 41 =0 30 0= 10 1.3s !
|
~ i / E
-
<300 :

x ] .

3 = / |lllnC' x T x E =Hourly Capacity
2N E N |
< x i,

x g ; —
a T -
: =z : "\ ]
=< 2 ! T To Zetermine Ixit Factor ©-
% :180 —_ ' - -;-’r-‘, 1. ODetermine exit range Zor approprisce mix index froe ctable below
o B ERN R N, IR R [ 2. TFOr arrival runways, determine the average tumber of exits(N} which
> W T 40 T‘%’I"'—F“I ). are: {a] within appropriate exit range. and (b) separatad by at
=3, A S T T leasc 750 feec
gvll*o ; : : 50T RN 1. If ¥ iz 4 or more, Exit Pactor = 1.30
= BRSNS ETWE RN SERNLE 4. If N 1s less =nan 4, decermine Txit Tacior from cable Selow for
IRSEEN! I [N T appropriate mix index and sercent arrivals
100 ’
wix tnd c©xit Range TX:IT *TACTOR {
Hix index-- (FPeet fzom 408 Artivais . 50V Ar-ival S0\ Acrivais
60 Percent (C~1D} threshold) NwO ::1 ‘I’.;.’z = | Nwl y:z NwQ | Nw| | NwQ
or 1 or 1 or 1
3 o 10 2000 o 3000 |0.°5]0.38]3.34]0.°2]0.36{0.23]0.53(0.3440,32
20 21 o 3N 30C3 o 5500 10.32{0.3912.76(9.73{0.37{9.5%{0.76(0.36{2.35
0 20 40 60 20 100 120 140 160 180 © sl oo 30 3500 zo 6500 [0.33{0.30{2.95{0.31]2.39{n.95{0.79{0.36{3.33
. a1 o 120 5000 <o 7000 |0.78(0.92{0.3710.35{0.30{0.35{2.33(0.39{2.35
MIX INDEX -- PERCENT (C+3D) 121l =0 :ac 5500 =3 7300 [c.91]0.3781.39i2.3910.351n.3810.35]0_3417.37

FIGURE 3-17. HCURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 28, 82, 97 FOR VFR CONDITIONS.

- S
HOURLY CAPACITY BASE €C° TOUCH &8 GO FACTOR T
420 ot za Patcemereorn ToUcH & GO FACTOR T
B 3 o 180 T.38
L o 10 ¢ to 70 1.04
380 11 e 20 0w 70 L.lo0
22 to 30 3 o 40 1.20
/—-J-PERCENT ARRIVALS 11 e 40 0z 10 1
3“0 ' 41 =0 S0 0 to 10 1.40
) . /
. T
<300 =
« -
3 = ( Ill"[c’ X T x E =Hourly Capacity
& =260 SRR
=4 = >
= w T EEEEES
o 7 = .
Z L 220 NN EXIT FACTOR E
::J 9_ - 20 Zeternine Txi: Faczor S:
% :180 - 1. Determine exit range for appropriate mix index rom table Selow
< x ' I. for arrival runways, Zetermine the iverage sumber 3f exits{N) wnizs
P | are: (a) within appropriace exit range. and (D) separated Sy at
_'.%-,,0 - least 750 feet
S r J. If N is 4 or nore, Exit Tactor = 1.20
= 4. If ¥ is lees than 4, detecmine Txit Feczor from table Selaw for
100 appropriate mix Lndex and percenz arrivals
! wix fndex Sx1t Range £x:® rfAlTOR E 1
Y o (34 H Tivael S0V ArTival D ival
60 ! Percent({C+IT) :n:::na{l-:: y‘.uo‘ \:-LL"N:Z ' Ned ::'. "v:z I :-c A.::l v.v:z
H i or 1 |or 1 ar
| ! i 22 19C0 = 4000 i92,.72)3.:7 C-)‘lG.'C 2.36{0.340.57]0.3417.32
20 il Il : 38 3032 =0 3500 o.?q'a.as 9.34]5.75]0.34 :.nlu,rz 6.313.30
0 20 40 80 80 10C 129 140 :60 180 39 | 1509 =0 5580 {o."9a.3s{a.32[9.75f0.3300.51 0. 73 [0 301530
. ~ . 123 $300 o "7c0 [0.32]0.3910.33]3.30(3.38{2.34 (0.7 (c.36{C.2
MIX INDEX -- PERCENT (C+3D) 130 $$00 o 7500 (3.36]3.34ln.3at2 32019.31]0.3619.7945.3111.37

FIGURE 3-18. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOQ. 28 FCR VFR CONDITICNS.
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HOURLY CAPACITY 3ASE C° TOUCH &8 GO FACTI? T
?arcent Mix Index-- - R e -
142G oucn & %o | Petcent Csrs) Tosed & S22 raAcTIR @
T 9 J zo 120 .30
i { \ 1 1 o L0 S e 7O .24
380 i ! ! 11 o 20 2 ca 70 1
i 1 %o 10 3 co 40 1.20
|
/-—Dggcsn‘r ARRIVALS 31 <o 40 0o 1o 1.3
340 ! 41 to 50 3 0 16 1.40
i
~ f/ P
-
<~ 300 !
x N - .
3 [ 1111 N?: x T.x E =Hourly Capacity
2 22600 i
= W
a.
= EXIT FACTOR E
==
‘;_% = Zo determine Sxi: Faczor E:
% :l : : l A 1. Detarmine exit range for appropriate mix -index ‘rom -able Selow
[ a3 T > T 1. Por arrival runways., determine the average number of exits(N¥) waich
frvd I AR R R ars: (a) witnin appropriate exit range, and (D) sepacated Sy ac
> % e least 750 ‘eat j t
%Vlu - 1 . '( R 1. If ¥ Ls 4 or meore, Ixit factor = 1.30
g ds v 4. If M i3 less tnan 4, decermine Exit Facror from taple below for
100 . T RS EER [ approortace aix index and percent arrivals
p::;,::?;:;;) ?;:::a.:':‘:; oy \r:xv!u: : Tsm .’\r::i-i:’ Raﬁ:)\trivn;. !
60 chreenold) RCGT Nal [4=Z | Ne0 | N=1 ] Ne2 | 9=0 | Nel ] Nel
er 1 or 1 or !
3 e 20 2000 o 4000 |0.72[0.37/C.9410.73(0.36/0.9410.5719.3419.32
z 1 %o SO 1003 =a 3500 {0.79(0.36|0.94{c.76]0.34]0.33]0.72{6.81a.30
0 20 4o 50 80 100 120 140 160 180 51 =2 30 3500 o 550G [0.79(0.36(0.92(0.76§0.33}0.31f0.73{0.31]c. 90
31 za 120 5000 tec 7300 |0.32(0.39{0.93{0.30{0.3810.34l0.77{0.36}0.33
MIX INDEX -- PERCENT (C+3D) 12 w0 130 5590 zo 504 10.36]9.3440. 249 .32]9.31]¢c.36i0.7210.31]0.37

FIGURE 3-19. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 31 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C° TOUCH 2 60 FACTOR T
420

—] T=100
3801

—PERCENT ARRIVALS

340 1 .

[ ]
=aani

N
o
[}

(8}

1 'Iwc' X T x E =Hourly Capacity
i

EXIT FACTOR E

T decermine Txit factor t:
1. Oetermine exit range for appropriate nix index from tadble Delow
2. For arrival runways., determine the average Jumber 3¢ exits{N) whicn

are: (a) within appropriate exit range. and (D) separaced By ac
least "50 ‘eet

(OPERATIONS PER }IOUR)

1. If ¥ ls ¢ or more, Zxit Factor = 1.J0

HOURLY CAPACITY BASE

4. If N is less cnan {, letermine Txit Factor ‘rom cable delow for
approprtate Mix index and cercent arrivais

£x1t Range £xttT raltoim = ]

{Feet ITom 40V Arcivals : SOA Arrivais . ool ArTivels
«nresnoid) Ne) | Nwl ﬂ-zlyq-olu-\ V=2 NwQ | Nwl q-ll
or 3. or !' or
0.52{1.°3[3 ]
FIRTILIERY FIRRY!
L3410.32]7.75)2.3412.32|3.7¢ (.34 JA):I
Sarinsatesnia arfasalsanlaatla 2
Lt = 139 £330 v vxat dn aaly seit s0lniaais3sie afa. el 9o ath

Feccent (C+10)

=
.
' Mix Index--
i

NIRRT 1]
213.330.03

i ] 2 0 20 2299 o 40Q00Q 3.52
I 21 ce s 1600 zo $500 19.77)9.

|
3 20 40 60 80 iNO 120 140 160 180 <1 o Aao 1530 o :53:_: cs
MIX INDEX -- PERCENT (C+3D) S DN et

5Ta 6 a
<
3
i

L FIGURE 3-20. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 32, 33 FOR VFR CONDITIONS.
S R ~
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HOURLY CAPACITY BASE C° TOUCH 28 GO FACTOR T

420 e || Toucs ¢ 33 raccax -
3 2 to .30 i 1.0
I 1l =0 0 ¢ 0 "0 l 1.2
280 11 0 20 30 7O | 1.3s
i 21 =0 10 g =0 40 1.2

~PERCENT ARRIVALS

-
.
=2~
x s
3 2 suuall [ |l||wC’ X T x E =Hourly Capacity
] =260 TN A L
Sx I NN
& CANTTN— EXIT FACTD
= 220N CTaR E
_— . VEEEL "R R EARTE .
S MNEAT o T . it Zo_leterwine Ixtt Faceor T:
% :180 j‘{{ - , - I} » ; — * T ' T - ’ 1. Determine -exit -anga Ior appropriate mix index Irom table Selow
() é T A VAT "SERER Y 1 2. ror arrival runvays. Setermine the average aumber 5f exita(N]) which
> W 1 N —t 50 T ere: (a) within appropriate exit cange. and (b) separated Sy ac
__Jg 1 R T ey least 750 Zeet
gvllm - . FEOM - . 3. I N ta & or 3ore, Zxit Pactor = 1.30
= 1

- T— 4. If N 13 less than 4. Jetermine Txit FACTIOr from “able below for
T1 v BB EER appropriate mix index and percent arrivals
100 SRS SRR
Wix Index—- | TRAT Sanae ExiT
60 Pacent(Coin | {ntesnoin o Arrivale . 01 e s
or 3 or 1
J 0 23 2000 o $000 [3.52]0.7990.30)0.6210.73M2.30]9.52]13.794C. 3¢
20 21 =0 S0 3000 =0 SSO00 |2.72]0.33j0.93]3.72]0 !);5.9] 9.72§9.3319.9)
0 20 L‘O 60 80 100 120 1“0 160 180 51 =0 30 1500 =0 5500 |0.7S5{0.34§0.3212.75 0.3“0.72 N.755C.34]0.92
81 =0 120 500¢ =o T000 ja.30{a._37{c.34fa_20la.3713.34}3.90]0.3713.3¢
MIX INDEX - PERCENT (C*BD) 121 -0 :se 5500 =a 300 '0.35/0.36)7.3819.3)]0 ’7'0."' 9.3319.33{C.97

FIGURE 3-21. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 34, 35 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C° TOUCH &8 60 FACTOR T

Fercent Mix Index-- - -
420 Touch & Go | PercentiCeID) Towcw & GO rAaAcTOX 7
9 ¢ o .30 .30
1 to l0 9 o 70 .93
11 o 20 %o TO .99
21 co 10 Q2 to 40 .t
= PERCENT ARRIVALS
-+ by
o = L]
B it
S 0N : _
3 B = A C* X T x E =Hourly Capacity
wd I .
2T =
x ; =
o« w
| A% AW 1
= & oo N EXIT FACTOR E
E 2200 Sow vaana
z —
209 TN 'N‘.‘"T"‘?‘i R To_fecermine frit factor T:
2:' '-180 T et = —— EREE N — 1. Determine exit range 20r appropriate stx index from table delow
hd § RN o{) 2. Por arrival Tunwavs, determine the averade tumder Of exits(N) wnich
> W T ISR TR RS y are: {a) within appropriasce exit ranqe. and {b) sepacated by ac
_Jg - T T Sy loasc 730 Zeec
%vl“o i { 3. If ¥ is & or more. Txit factor = 1.00
= 4. If % is laess than &, determine Zxi: Pactor from “able belowv for
- 100 appropriste Mmix index and pefcenc arrivals
Rix Index £x1t Range zxIT ?A:torla: -
N S (Feec from 40\ Arrivaels ! SOS Arrivals J 208 Arrivails
60 Percent(C+101| :nresnolal ag ::1 e T T et [ N3 ,_‘,Al .
or 1 or 3 or Y
3o 20 2000 o 4000 {0.76{0.38].34) 9. 21G.363.3410.54)3.32§2.33
20 21 o SO 3000 to $500 {0.33]0.30|2.96§0.30{3.23810.25(0.72}3.33}0.7)
0 20 40 60 80 100 120 1sQ 160 180 %1 =0 30 3360 zo 5500 [0.9310.91{0.35{5.32|0.39)3.95{0.75}0.3410.72
- 31 o 120 4300 =0 ~200 {3.99|0.33}0.37}3.37]0.31]2.76 J,allmu 3.94
HIX [NDEX - PERCCNT (C*SD) 131 =0 130 €500 =5 ~%20 1J.34i3.3813.3903.32]|0.3713.99(c.391).3513.38

FIGURE 3-22. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 36 - 38 FOR VFR CONDITICNS.
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

Parcent Mix Index--
420 Touch & Go | Percent (C+3D) ToucH

[3 0 to 180 1.00
1 to 10 0 to 70 1.03
380 11 to 20 0 to 70 1.10
21 to 30 0 to 40 1.18

& GO FACTOR T

—PERCENT ARRIVALS

()

||||‘| C* x T x E =Hourly Capacity
N

EXIT FACTOR E

To determine Exit Factor E:

1. Determine exit range for appropriate mix index from table below

2. Por arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet
If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

(OPERATIONS PER HOUR)

—
=
o

HOUIRLY CAPACITY BASE

Exit Range EXIT FACTOR E

Mix Index-- (Feet from 408 Arrivals | 50% Arrivals | 60V Arrivais

60| Percent(C+3D) | threshold) [Rug | Nal] N=2 | w0 | Ne1[ Nz | 8=0 | N=1] 82
or 3 or 3 or 3
0 to 20 2000 to 4000 [0.76 0.94}0.72 0.94]0.64]0. 0.93

2 21 to 50 3000 to 5500 |0.83 0.96}0.80 0.9510.72}0. 0.33

0 0. 0
0 20 40 60 80 1060 120 140 160 180 51 to B0 3500 to 6500 |0.85 2: 0.9s0.82 Z: 0.95 2.75 -840.92
0. 0. °

a1 120 $000 to 7000 |0.89 0.97}0.87 0.96{0.81§0. 0.94

MIX INDEX - PERCENT (C"‘3D) 121 180 5500 to 7500 '|0-94 0.99]0.92 0.9910.89]0. 0.98

F1eure 3-23, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 39 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Mix Index--
420 Percent (C+3D) TOUCH & G o PACTOR T

0 to 180 1.00
0 to 70 1.03

380 0t 70 1.10
0 to 40 1.18
-PERCENT ARRIVALS

340

W
[=]
(=]

Il'luc' X T x E =Hourly Capacity

N
[=2)
(=]

EXIT FACTOR E

To determine Exit Pactor E:

1. Determine exit range for appropriate mix index from table below

2. PYor arrival ys, & ins the ge number of exits({N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

3. If N is 4 or more, Exit Pactor = 1.00
If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

N
N

—
©o

(OPERATIONS PER HOUR)

[
=
[ =)

HOURLY CAPACITY BASE (C*)

—
8

Exit Range EXIT FACTOR B
Mix Index-- (Feet from 408 Arrivals | 508 Arrivals | 6U% Arrlvals
60| Percent(C+3D}| threshold) [=g | N=1]NeZ | H=0 Nez | Na0 | Nl
or 3 or 3
0 to 20 2000 to 4000 |0.76}0.88]0.94|0.72]0. 0.94]|0.64]0.82

20 . 21 to %0 | 3000 to 5500 |0.83[0.90|0.96|0.80f0.88[0.95}0.72]|0.83
0 20 40 60 80 100 120 140 160 180 Sl to 80 | 3500 to 6500 |0.85[0.91|0.95|0.82{0.89[0.95}0.75)0.84

sl 120 5000 to 7000 |0.89(0.93[0.97/0.87 0.96f0.81{0.87

MIX INDEX - PERCENT (c+3n) 121 180 5500 to 7500 ]0.94{0.98(0.99]0.92 : 0.99]0.89]0.96

F16URE 3-24, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM No. 40 For VFR CONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Percent Mix Index--
420 Touch & Go | Pexcent (C+3D)

[ 0 to 180 1.00
1 to 10 ¢ to 70 1.03
380 11 to 20 0to 70 1.10
21 to 30 0 to 40 1.18

TOUCH & Go FPACTOR T

- PERCENT ARRIVALS

3
=]

||||" C* X T x E =Hourly Capacity
%

EXIT FACTOR E

To determine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

2. Por arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and {b) separated by at
least 750 feat
If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

W
[=2]

~N
Ny
o

=
o0
<}

(OPERATIONS PER HOUR)

e
P —

HOURLY CAPACITY BASE (C*®)

Exit Range EXIT FPACTOR E

Mix Index-- (Peet from 40\ Arrivals | 508 Arrivals | 608 Arrivais
Percent(C+30)| ¢hreshold) [Tmg | N=1]N=Z | Ne0 | Nl | Nez | N=0 | N=1 ] o2

or 3 or 3 or 3
0 to 20 2000 to 4000 |o0.75[0.88]0.94]0.72]0.86}0.93]0.69]|0.84]0.92
21 to 3000 to $500 |0.82]0.89|0.96/0.79][0.87]0.95]|0.77]0.86|0.95

0 20 40 60 80 100 120 140 160 180 . 51 to 3500 to 6500 }0.84}0.90|0.95}0.81}0.88}0.94]0.79}0.87[0.9¢

81 to 5000 to 7000 {0.88}0.92/0.96/0.86{0.90]/0.95/0.8510.90{0.96

H[X INDEX - PERCENT (C+3D) 121 to $500 to 7500 ]0.92]0.96/0.97]0.89]0.94]|0.96]0.90]0.96]0.98

FIGURE 3-25, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO, 4l FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH 8 60O FACTOR T

Percent Mix Index--
420 . Touch & Go Percent {C+3D) TOUCEH & GO FACTOR T

] 0 to 180 1.00

1 to 10 to 70 1.04
280 11 to 20 to 70 1.10
21 to 30 to 40 1.20

-PERCENT ARRIVALS 31 to 40 to 20 1.9
41 to 50 to 10 1.40

"
)

(OPERATIONS PER HOUR

—
=3
(=]

II"WC' x T x E =Hourly Capacity
> .

EXIT FACTOR E

To determine Exit Factor E:
Determine exit range for appropriate aix index from table below

Por arrival ys, ne the ge number of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

HOURLY CAPACITY BASE

g

Exit Range ZXIT FACTOR E

60 Mix Index-- (Feet from A0\ Arrivals | 508 Arrivals S Arrivgis
2

Percent{C+3D}} ¢hreshold) =0 | Wl | N2 | =0 | Nwl | M=2
) or 3 or 3
0.8610.94]0.67|0.84[0.92

0.84]0.9310.72{0.81]0.90
0.83j0.91}0.7310.8110.90
0.87]0.96}0.77{0.86}0.93
0.91]0.97]0.7810.89}0.97

T €0 20 | 2000 to 4000 |0.72
20 21 to S0 3000 to 5500 |0.79
0 20 40 60 80 100 120 140 160 180 stto 80 | 3500 to 6500 f0.75

81 to 120 5000 to 7000 {0.83

HIX I“DEX - PERCENT (C+3D) 121 to 180 5500 to 7500 ]0.8S

FIGURE 3-23. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM No, 42 rFor VFR CONDITIONS.
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120

HOURLY CAPACITY BASE C*

— PERCENT ARRIVALS

HH

o
(o]

("

[}
()

~
o

[=1]
(=]

(OPERATIONS PER HOUR)

poa)
o

HOURLY CAPACITY BASE

=
[=)

0 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

AC 150/5060-5

TOUCH 28 GO FACTOR T

Percent Mix Index--
Touch & Go Parcent (C+3D)

TOUCH & GO FACTOR

[ 0 to 130 .00
to 10 to 70 .03
to 20 to 70 .06
to 30 to 40 .13
to 40 to 10 .26
to 50 to 10 .33

llll.lc' X T x E =Hourly Capacity

Z_ 3

1.
2.

EXIT FACTOR E

To determine Exit Factor E:

Determine exit range for appropriate mix index from table below
For arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and {b) separated by at
least 750 feet

If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

Mix Index--
Percent{C+3D) | ¢nreshold)

Exit Range EXIT FACTOR E

(Feet from 40V Arrivalas | 50V Arrivals | 608 Arrivals
| 403

NwQ [ Na) [ N2 | N#Q | Ne} | Nw2 | NwO | Nl | Nw2
or 3 or 3 or 3

o
21
51
81

121

to 20 2000 to 4000 [0.8610.88|0.94J0.80[0.85[0.93]0.71]0.83]0.93
to S0 3000 to 5500 {0.84|0.91]|0.9810.71]0.85|0.92|0.71|0.BS5|0.92
8o 3500 to 6500 |0.810.91]0.97{0.76]0.85|0.91}0.75]0.84|0.91
120 $000 to 7000 {0.83{0.90{0.95/0.80]0.86{0.92}0.80}0.87[0.92
180 5500 to 7500 |0.93{0.99{1.00/0.84}0.94}06.98}0.85[0.94[0.98

FIGURE 3-27, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM

NDS,: 43,49 ForR VFR CONDITIONS.

HOURLY CAPACITY BASE C*

- PERCENT ARRIVALS

c*

o]
(=]

~
S

[=2]
(=]

(OPERATIONS PER HOUR)

(¥a)
(v

HOURLY CAPACITY BASE

£
(=)

30

20,
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH &8 6O FACTOR T

MNix Index--
Percent (C+3D) TOUCH 3 G o FACTOR

0 to 180 1.00
0t 70 1.03
¢t 20 1.10
¢ o 40 1.17
0 to 10 1.28
0 to 10 1.36

lll'"c' X T x E =Hourly Capacity

.

EXIT FACTOR E

To determine Exit Factor E:

Determine exit range for appropriate mix index from table below

For arrival runways, determine the average number of exits(N) which
are: {a) within appropriate exit range, and (b) separated by at
least 750 feet

If ¥ is 4 or more, Exit Pactor = 1.00

If ¥ is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

N

Mix Index--
Percent(C+3D)| ¢pnreanold)

-
Exit Range EXIT FACTOR E

(Feet from als | 50% Arrivals | €00 Arrivals

Ne2 | N=O | N=1 | N-2 | N=O | N=1 | N=2
or 3 or 3 or 3

0 ro 20 2000 to 4000 . - 0.95]0.78 |0

21 to SO 3000 to 5500 o 0

51 to 8¢ 3500 to 6500 . . 1.0000.77|0.89
81 to 5000 to 7000 1 0
121 to 5500 to 7500 1 0

.86|0.94|0.74]0.85]0.93
-92]0.9910.7510.870.98

0.97]0.72}0.8210.91
.88]0.93(_80{0.87)0.92
.9410.9710.8510.94]0.97

.9700.87

.0070.81

)
0
0
.00j0.84 0

Chap 3

FIGURE 3-28. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 44,50 FOR VFR CONDITIONS.
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HOURLY CAPACITY BASE C°

120

110

w
(o]

[—FPERCENT ARRIVALS

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*)

=
[aw)

30

2

0
0 20 40 60 80 100 120 140 160 180

MIX INDEX -~ PERCENT (C+3D)

TOUCH 8 60 FACTOR T

Mix Index--
Percent (C43D) TOUCHE & GO PACTOR T

¢ to 180 1.00
0to 70 1.0
0to 70 1.10
0o 40 1.7
0 to 20 1.28
0 to 10 1.36

Illluc' X T x E =Hourly Capacity

EXIT FACTOR E

To determine Exit Factor E:
Determine exit range for appropriate mix index from table below

ror arrival runways, determine the average number of exits(N} which
are: {a) within appropriste exit range, and (b) separated by at
least 750 feet

If X is 4 or more, Exit Factor = 1.00

If ¥ is less than 4, determine Exit Pactor from table below for
appropriate mix index and percent arrivals

Exit Range EXIT FACTOR E

Mix Index-- (Peet from [ 4OV Arrivals % Arrivals | 6U¢ Axrivals
Percent(C+3D}|  threshold) [mg| N=l|WaZ | H=0 ] Hel | Moz [ Nm0 | Hel | #=2
or 3 or 3 or 3
0 to 20 2000 to 4000 .81]0.88][0.94]0.78}0.8610.93[0.74|0.840.92

21 to 50 3000 to 5500 .94}0.97]/0.99§0.910.97]0.99[0.80[0.94(0.98
51 to 80 3500 to 6500 .95|0.97|1.0040.83}0.93}1.00/0.740.820.91
81 120 5600 ro 7000 .9810.99]1.00§0.8910.97[1.00]0.60[0.87|0.92
121 140 $500 to 7500 .00§1.00]1.00}0.95]1.00}1.00]0.86]0.94}0.97

FIGURE 3-23. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 45,51 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C*

120

110

90

("

80,

- PERCENT ARRIVALS

70

60

(OPERATIONS PER HOUR)

50

HOURLY CAPACITY BASE

49

30

20
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH &8 GO FACTOR T

Mix Index--
Percant (C+3D) TOUCH & G o PACTOR

180 1.00
70 1.03
70 1.10
40 1.19
10 1.3
10 1.40

>
llllwc’ x T x E =Hourly Capacity
>

EXIT FACTOR E

To determine Exit Pactor E:
1. Determine exit range for appropriate mix index from table below

2. TPor arrival runways, determine the svirage numder of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet
If ¥ 1s 4 or more, Exit Factor = 1.00

If % is less than 4, determine Exit¢ Factor from table delow for
appropriate mix index and percent arrivals

Exit Range £XIT PFACTOR E
(Feer from Arxivals | S0V Arrivals | 608 Arrivals

14) Nel | NeZ | No0 | W=l ] Ne2 | N=0 | Nel
or 3 or 3
20 2000 to €000 . 0.8610.92 0.84]0.92f0.67]0.82
56 3000 to 550¢ |0.8610.88}0.92 c.e6lo.9tlo. 74]c 84

[] o 0
Q o L ¢
80 3500 to 6500 - 0.9110.96]0. 0.8810.97}0.72f0.84
[ [ o o
9 0 [ Q0

Index--
{c+30)

120 5000 to 7000 . 0.95]0.98 0.8610.92 .87
190 5500 g0 7500 . 0.99]1.00 0.94]0.97 .94

.80
-85

T16ure 3-50, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 45,52 FOR VFR CONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH & 6O FACTOR T

Percent Mix Index--
120 Touch & Go | Percent(C+3D)

o 0 to 180 1.00
to to 70 1.03
110 to to 70 1.10
to 40 1.19
/—-—— PERCENT ARRIVALS to to 10 1.31

to to 10 1.40

TOUCH & G o FACTOR

WO
o

Illlnc’ x T x E =Hourly Capacity
S

EXIT FACTOR E

To determine Exit Factor E:

). Determine exit range for appropriate mix index from table below

2. Por arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and {b) separated by at
least 750 feet

3. If N is 4 or more, Exit Factor = 1.00

4. If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

{OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C%)

£
o

Exit Range EXIT FACTOR E
. Mix Index--~ {Feet from Arrivals | 508 Arrivais | 60% Arrivals
30 Percent{C+3D}| ¢nreshold) N=l1] N=2 | Km0 | N=1] N=2 | N=0 | =1 ] 8=2
or 3 or 3 or 3
0 to 20 2000 4000 0.88[0.95[0.71[0.87[0.94]0.68]0.85}0.93
20 21 to 3000 5500 0.92]0.95|0.87]0.90|0.94]0.84]0.89}0.94
0 20 40 60 80 100 120 140 160 180 51 to 3500 €500 0.97)0.99]/0.95]0.96[0.98/0.89]0.94]0.97
1 1 0.92{0
1 1 0.84]0

0.

o.
81 to 5000 7000 1.00|1.00[/1.00{1.00[2.00 9210.97f1.00
1. -94}0.98

M[X INDEX - PERCENT (C+3D) 121 to 5500 7500 1.00j1.00]1.004{1.00 00 84

FIGURE 3-31. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NoS.: 47,53 ForR VFR cONDITIONS,

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
120

= 1.00

110

-PERCENT ARRIVALS

90

(R))]

| l l"rC‘ x T x E =Hourly Capacity
K =
70 EXIT FACTOR E

To determine Exit Factor E:
60 1. Determine exit range for appropriate mix index from table below

2. For arrival runways, determine the averagg npmber of exits(N)} which
are: (a) within appropriate exit range, and (b} separated by at
least 750 feet
50 3. If N is 4 or more, Exit Factor = 1.00
4. If N is less than 4, determine Exit Factor from table below for
40 appropriate mix index and percent arrivals

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE

Exit Range EXIT FACTOR E

Mix Index-- (Feet from Arrivals | 508 Arrivals | 60V Arrivais
30 Percent {C+3D) threshold} N=l | R=2 | NwO [ N=1 [ Nw2 | N=O | N=1

or 3 or 3
0 to 20 2000 4000 . .88|0.95/0.72§0.87:0.94{0.69)0.85

21 to 50 3000 5500 - .93]0.97(0.88)0.9110.95{0.86]0.90

[} 0
200 20 40 60 80 100 120 140 160 180 51 to 80 | 3500 to 6500 [o. .98[1.00{0.95 2.96 2.93 g.sz 0.97
MIX INDEX —- PERCENT (C+3D) 12; :: i;z 5000 to 7000 |1.00|1.00(1.00{1.00 i.oo i.oo i.oo 1.00

5500 7500 . .00]1.00{1.00j1.00]1.00{1.00]1.00

FI1GURE 3-32, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 48 FOrR VFR CONDifIONS,
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Mix Index--
420 Percent (C+3D) TOUCH & G o FACTOR T

° 1.00

. 10 o 1.0
380 20 1.10
30 1.20
—PERCENT ARRIVALS 40 1.28

50 1.36

A 4
llll"c' x x E = Hourly Capacity
-

EXIT FACTOR E

To determine Exit Factor E:
Determine exit range for appropriate mix index from table below

Por arrival runways, determine the average number of exits{N} which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

If N {s 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor frow table below for
appropriate mix index and percent arrivals

W
Q
(=]

[}
[oa

N
[

[
[~%]
[e=]

(OPERATIONS PER HOUR)

—t
g
(e}

HOURLY CAPACITY BASE (C*)

Exit Range EXIT FACTOR E
(Feet from als | 508 Arrivals | 60% Arrivals

1a) Nw2 | N=O | Nl | N=2 | NwQ | N=1
or 3 or 3
0 to 20 4000 c.94]0.8270.850.9370.77{0.84

20 21 to 50 5500 0.96}0.73}0.86|0.54]0.72]c.86
0 20 40 60 80 100 120 140 160 180 51 to 80 6500 0.93{0.78]0.87]0.930.78 l0.87

81 120 7000 0.96|0.8310.90}0.960.83|0.90

Mlx INDEX == PERCENT (C+3D) 121 180 7500 1.00]0.92]0.97(1.00]0.92]0.97

Mix Index—-
60 Percent (C+3D)

FIGURE 3-33., HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 55,61 FOR VFR cONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
420

T=100
380

- PERCENT ARRIVALS

W
(=]
(=]

()

(OPERATIONS PER HOUR)

Il'l"c' X T x E =Hourly Capacity

N
[=a]
e

EXIT FACTOR E

To determine Exit Factor E:
Determine axit vange for appropriste mix index from table below
For arrival runways, determine the average nuwmber of exita(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 fest
If N is 4 or more, Exit Pactor = 1.00

If ¥ is less than 4, determine Exit Pactor from table below for
appropriate mix index and percent arrivals

N
e

—
ol
o

—
i~
[

HOURLY CAPACITY BASE

—
o
(=)

Exit Range EXIT FPACTOR E

Mix Index-- (Peet from 408 Arrivals | 508 Arrivals 8 Arrivals

Percent{C+30) | threshold} [Fmp [N=1] W2 [ N=0 [N=1 | N=z [ N=0 [ N=1 | #=Z
or 3 or 3 or 3

[ 20 2000 to 4000 [0.79]0.89]0.95]0.76[0.88]0.95]{0.74]0.86]0.94

k33 50 3000 to 5300 }10.96]1.0011.00(0.91]1.0011.00}10.7810.92]10.97

20
0 20 40 60 80 100 120 140 160 180 s1 80 | 3500 to 6500 ]0.93]0.96|1.00{0.80}0.90|0.970.78]0.87]0.93
MIX INDEX -- PERCENT (C+3D) 1:1 ::: 5000 to 7000 {0.93[0.96]1.00{0.83)0.90]0.96}0.83]0.900.96

5500 to 7500 {0.97]0.99[1.00/0.93]0.97]1.00{0.92]0.97]1.00

[=a)
(]

FIGURE >-34, HOURLY CAPACIT: OF RUNWAY-USE DIAGRAM NO. 506 FOR VFR CONDITIONS,
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HOURLY CAPACITY BASE C* _TOUCH &8 60 FACTOR T

Pexcent Mix Index--
220 Touch & Go Porcent (C+3D)

] 0 to 180 1.00
1 to 10 to 70 1.03
200 11 to 20 to 70 1.10
21 to 30 o 40 1.17
to
to

TOUCH & [ FACTOR T

- PERCENT ARRIVALS 31 to 40 10 1.28
41 to S0 10 . 1.36

=
[«2}
[w=]

Il'l" C* X T x E =Hourly Capacity
r .

EXIT FACTOR E

To determine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

2. Por arrival runways, determine the average number of exits{N) which
are: (a) within appropriate exit range, and {b) separated by at
least 750 feat
If N is & or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

Pt
=
o

—
N
(=)

—
o
Q

(OPERATIONS PER HOUR)

[}
(=)

HOURLY CAPACITY BASE (C*)

o)
S

Exit Range EXIT FACTOR E

Mix Index-- (Feet from Arrivals | 508 Arrivals | 608 Arrivals
40 Percent(C+3D}| threshold) Nel | N=2Z | NwQ | N=1 | N2 [ NaQ [ N=1 | N=2
or 3 - or 3 or )
0 to 20 2000 to 4000 0.95/0.81)0.88[0.95|0.79]0.86[0.94

21 50 3000 to 5500 1.00}0.98)1.00f1.00|0.85]1.06[1.00

[} ] []

0f .

0 20 40 60 80 100 120 140 160 180 51 80 3500 to 6500 ¢1). 1.00 2.37 .97 i.oo :.79 .87 ;.93
0. 0 1.00]0 0
1 0 1.00}0 1

2

81 120 5000 to 7000 1.00/0.90{0.97}1.00(0.8310.90{0.96

HIX lNDEX - PERCENT (c+3D) 121 180 5500 to 7500 1.00/0.95{1.00)1.00}0.92§0.97]1.00

FIGURE 3-35. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 57,63 For VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Percent Mix Index--
220 Touch & Go | Percent(C+3D)

[ 0 to 18O 1.00

TOUCH & G o FACTOR

- 1 to 10 0 to 70 1.03
200 11 to 20 ¢ to 70 1.10
21 to 30 0 o 1.17
- PERCENT ARRIVALS Il to 40 0 to 10 1.28
41 to 50 0 to 10 1.36

(%))

|lll"c’ X T x E =Hourly Capacity

EXIT FACTOR E

To determine Exit Factor E:

(=)

1. Determine exit range for appropriate mix index from table below

2. Por arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range. and (b) separated by at
least 750 feet

3. If N is 4 or more, Exit Factor = 1.00

4. If N 1s less than 4, determine Exit Factor from table below for
60 appropriate mix index and percent arrivals

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE

Exit Range EXIT FACTOR E

Mix Index-- (Feet from als | SOV Arrivals 60V Arrivals
qo Percent(C+3D) | ¢hreshold) N=2 | NwO | Nw) [ Ne2 | N=0 | N=) [ N=2

or 3 or 3 or 3
0 to 20 2000 4000 . . 0.95/0.75[0.8810.95/0.72|0.86]/0.94

21 to 3000 5500 .98/0.9510.95/0.98(0.83]0.94[0.98

[
20 .96]o.
0 20 40 60 80 100 120 140 160 180 sl to 3500 to 6500 |0. . 2.97 .81 g.qo 2.95 .78]0.87 2.94
.9s}0 0.90f0 4
1 0.97)1 1

81 to 5000 7000 .9810.83/0.90|0.96]0.83(0.90]0.96

MIX INDEX i PERCENT (C+3D) 121 to 5500 7500 .00§0.92]0.97]1.0040.9210.97]1.00

T1GURE 3-30. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 58,04 ForR VFR CONDITIONS.
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HOURLY CAPACITY BASE (C*)

HOURLY CAPACITY BASE C*
220

200

|- PERCENT ARRIVALS

sy
nvd

—
(=]
=]

(OPERATIONS PER HOUR)

00
-]

[=2]
o

40

20|
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH &8 60 FACTOR T

Mix Index--
Percent (C+3D)

0 to 180 1.00
1.04
1.10
1.20
1.28
1.36

TOUCH & GO FACTOR

T x E =Hourly Capacity

H BE
-
EXIT FACTOR E

To determine Exit Factor E:
Determine exit range for appropriate mix index from table below
Por arrival runways, determine the average number of exits{N) which
are: {a) within appropriate exit range, and (b) separated by at
least 750 feet
If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

Exit Range EXIT FACTOR E
Mix Index-- (Feet from Arrivals | 508 Arrivals | 608 Arrivals
Percent(C+3D) | threshold) N=1] NeZ [ N=0 | N=1] Ne2 | N=0 | N=1 | N=2

or 3 or 3 or 3
0 to 20 2000 to 4000 -89]|0.95[0.75}0.88]0.95 7210.860.94

0 ] 0.
21 to S0 3000 to 5500 0.9210.97[0.87[0.91}0.96]0.86]0.90|0.95
51 to 80 3500 to 6500 - 1.0081.00[1.00(|2.00(1.30]0.92|0.99[1.00
1 1 0.
1 1 9.

81 120 5000 to 7000 .00f1.00{1.00|1.00]1.00 90[0.97|1.00
121 180 5500 to 7500 .00]1.00]0.98]1.00]1.0000.92]0.97]1.00

0
1
1
1

F1GURE 3-37. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 59,65 ForR VFR CONDITIONS.

("

HOURLY CAPACITY BASE

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C

220

200

- PERCENT ARRIVALS

=
o
(=]

60

40

20
0 20 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

TOUCH &8 60 FACTOR

T = 1.00

lll"LC' x T x E =Hourly Capacity
N
EXIT FACTOR E

To determine Exit Factor E:

Determine exit range for appropriate mix index from table below
For arrival runways, determine the average number of exits(N) which
are: {a) within appropriate exit range, and (b) separated by at
least 750 feet

If N ie 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriaste mix index and percent arrivals

Exit Range EXIT FACTOR E

Mix Index-- (Feet from Arrivals | 508 Arrivals | 608 Arrivals

Percent(C+3ID)| ¢} eghold) Nl | N=2 | N=Q | N=1 | N2 | NwQ | N=1 | Nw2
or 3 or 3 or 3
0 to 20 2000 4000 -89]|0.95]0.75|0.88]0.95{0.7210.86]0.94

0 o [
21 to» 50 3000 5500 0.92/0.97]0.85]0.21{0.9610.83[0.90]0.95
S1 to 80 3500 6500 . 0.99]1.6010.9910.99{1.00}0.97[0.98{1.00
81 to 120 5000 7000 1.00{1.00{1.00{1.00|1.00]1.00{1.001{1.00
12) to 180 $500 7500 1.00§3.00(1.00}41.00}1.0040.92§0.397§1.00

FI1GURE 3-38. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NG, OO FOR VFR CONDITIONS,

Chap 3
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HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Mix Index--
220 Percent (C+3D) TOUCH & GO FPACTOR

[ 1.00

1.04

o
200 , 1.10
1.20
- PERCENT ARRIVALS 1.31

180, 1.40
j1niNc E
Z N
EXIT FACTOR E

To_destermine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

2. ror arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b} separated by at
least 750 feet

3. If N is 4 or more, Exit Factor = 1.00

4, 1If W is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

=
[=3]

()

= Hourly Capacity

—
+=
(o=

!

[y
(o=

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE

Exit Range EXIT FACTOR E

Mix Index-- (reet trom [ 40% Arrivals | 508 Arrivals | 60 Arrivals
Percent(C43D) | threshold) [TWwg [ Nel|N=Z | Nw0 | N=1] N=z | N=0 ] N=1 | W=2Z
or 3 or 3 or 3
G to 20 2000 to 4000 [0.70]0.86]0.93]0.67[0.85[0.920.64{0.83]0.91
20 21 to 50 3000 to 5500 10.96i1.00|1.00}0.91{1.00 0.78 0.97

0.
1. [
0 20 40 60 80 100 120 140 160 18 51 to 80 | 3500 to 6500 [0.93]0.961.00{0.80{0.90/0.97}0.780.870.93
81 to 120 | 5000 to 7000 |0.93]0.96]|1.00]0.83}0.90]0.96[0.83]0.90(0 96
1. 9.

Mlx INDEX - PERCENT (C+3D) 123 180 5500 to 7500 ]0.97{0.99§1.00]0.93/0.97 0.92 1.00

TIGURE 5-39, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 02 FOR VFR CONDITIONS,

HOURLY CAPACITY BASE C* . TOUCH & 60 FACTOR T

Mix Index--
420 Pur::cnz(C:BD) TouvcH

0 to 180 1.00
0 to 70 1.03
0 to 70 1.10
0 to 40 1.18

& G0 FACTOR

I~ PERCENT ARRIVALS

3

N
(=]
[w=]

(&)

||'|"—C' X T x E =Hourly Capacity
3

EXIT FACTOR E

N
(2]
(]

N
N

To _dstermine Exit Factor E:
1. Determine exit range for appropriate mix index from tadble below

2. Por arrival ys, ne the ge number of exits(N) which
are: {a) within appropriste exit range, and (b} separated by at
least 750 feet
If ¥ is 4 or more, Exit Factor = 1.00

If N is laess than 4, determine Exit Factor from table below for
appropriate mix index and parcent arrivals

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE

Exit Range EXIT FACTOR E
P‘:iio:t?::;;) (Feet from als | 508 Arrivals | 60V Arrivals
threshold} Ne=2 | Nw0 | =1 ] N=2 | N=0 | Nl [ N=2
or 3 or 3 or 3
0 to 20 2000 to 4000 0.94|0.64]0.-8210.93 6€210.79]0.90
21 to 3000 to 5500 0.96]0.72{0.83/0.93 7210.8310.93

0.
200 20 40 60 80 100 120 140 160 180 51 to 3500 to 6500 0.95l0.75{0.840.92 3:15 0.a4f0.92
81 5000 to 7000 0.97}0.81]0.87[0.94]0.81]0.87]0.94

MIX INDEX -- PERCENT (C+3D) 121 to 5500 0.

to 7500 0.98]0.89]0.96]0.98 89)0.96]0.98

F1GURE 3-40, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 80,81,95,96 rFor VFR CONDITIONS.,
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HOBRLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Hix Index—-
420 Parcent (C+3D) TOUCH & GO PACTOR T

1.00
1.03
1.05
1.09

- PERCENT ARRIVALS 1.15
E

1.20
2
i =7
EXIT FACTOR E

To determine Exit Factor E:
1. Datermine exit range for appropriate mix index from table below

2. For arrival runways, determine the average number of exits(N} which
are: {a) within appropriate exit range, and (b) separated by at
least 750 feet
If N 1s 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table balow for
appropriate mix index and percent arrivals

Q

r
7,
|

X

= Hourly Capacltyl

—
o2}
(o]

(OPERATIONS PER HOUR)

bt
=

HOURLY CAPACITY BASE (C*)

Exit Range EXIT FACTOR E
Mix Index~- | (reet from | 408 Arrivals | 50% Arrivais | 60%¢
60 Percent(C+3D) { threshold) [Neo | mel|N=Z| N=0 ] N=1] N=2 | N=0
or 3 or 3
0 to 20 | 2000 to 4000 [0.62]0.79]0.90]0.62]0.79]0.90]0.62

ol 21 to 3000 to 5500 |0.72]0.83}0.93[0.72]0.83[0.93]0.72
0 20 40 60 80 100 120 140 160 180 51 to 3500 to 6500 |0.75]0.84]0.92[0.75]0.84{0.92]0.75

38 5000 to 7000 [0.61]0.87]|0.94[0.81]0.87§0.94]0.B1

Mlx INDEX - PERCE"T (C+3D) 121 5500 to 7500 |1.00]1.00]1.00{0.8910.96]0.98/0.89

2

F1GURE 3-41, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 83,84,98,99,102 For VFR CONDITIONS,

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Percent Mix Index--
420 Touch & Go | Percent (C+3D)

° to 180 1.00
1 to 10 o 10 1.03
11 to 20 to 70 1.05

21 to 30 to 40 1.09

- PERCENT ARRIVALS 31 to 40 to 10 1.15
to

41 to 50 10 1.20

TOUCHE & GO PACTOR T

b
S

3
S

"Il"c' x T x E =Hourly Capacity

Z
EXIT FACTOR E

To_determine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

2. For arrival runways, determine the average number of exits(N) which
are: (a) within appropriste exit range, and (b} separated by at
least 750 feet
If N 1s 4 or more, Exit Pactor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

[aS]
(2]
o

8

()
.24

(OPERATIONS PER HOUR)

—
=
[=)

HOURLY CAPACITY BASE (C*)

Exit Range EXIT PACTOR E

Mix Inh:-- (reet from [ 08 Arrivals | 500 Arrivals | 608 Arrival
60 Percent(C43D)| threshold) |[wo | wel | W= | #a0 ] W1 | W=z | ¥=0 | N1

or 3 or 3
0 to 20 2000 to 4000 lo0.6210.79}0.90f0.62}0.79}0.90[0.62[0.79

21 to 50 3000 to 5500 |0.72(0.83]0.93}0.72(0.83§0.93}0.72]0.83

0l
0 20 40 60 80 100 120 140 160 180 s1 to 80 | 3500 to 6500 [0.750.84]0.92]0.75]0.84]0.92)0.75 }0.84

81 to 120 5000 to 7000 |0.81}0.87}0.94|0.81]0.87]0.94{0.81 (0.87
”IX INDEX - PERCENT (c+3D) . 121 to 180 5500 to 7500 ]0.89]0.96]0.98{0.89]0.96]0.98]0.89{0.96]0.98

2

F1GURE 3-42, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 85,86,100,101 For VFR CONDITIONS,
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HOURLY CAPACITY BASE C* TOUCH &8 G2 FACTOR T
100
t T=1
90
' /—-LPERCENT ARRIVALS
80 *
:,:,A 70 j i /
= : NS ||||’LC' X T x E =Hourly Capacity
= . e - y )
2. S ‘ >
ud — B S T —— - -
== ey _— EXIT FACTOR E
- 50 A ==
—z — b
z =) ! T ’-Oﬁ. — l ; { . To_determine fxit Factor *:
a = 0 — — + ? 1. Determine axit range f0r sppropciate mix index from -able below
S ; q 2. For arrival runwaya, Jetermine -he average ~umber of axita(N) which
prry are: {a) within appropriate exis range, and /b) separazed Dy at
> o least 750 Zeet
é°30 3. If N (s 4 Sxie ¥ - L.90
:V A B or more, Sxit Factor -
< 4. If N {s less thnan 4, Zdaternine Sxit Facior from sable Selow for
- appropriate nix lndex and percent arrivals
20
Sxit Range EXIT PACTOR £
P:::_:':‘(;’:;;) (Pewc from ["ToU Aciivals 1 0% Arrivals 1 30V Arcivals
10 143, 2250 chresnold) Neg i Nel ::13 NwQ | Nwl o.wr-z] N=0 | Nel o.vr-x]
7 o 10 2000 =0 4000 9.513.71{0.36(0.3310.25]0-.39}0.32]L.30(L.20
g 1 o 50 3000 =o 5500 |a.79(0.26{0.32/0.77{c.35/0.32{0.394{0.98(1.20
0 20 40 &0 80 100 120 140 160 180 S1 =0 30 3500 =0 §500 10.31(0.37(0.93fe.77]0.33{a.91|0.90]0.78(1.30
31 =5 120 5000 =o 7000 [0.33[3.39/0.34]0.3010.36{0.92(0.33{0.31]0.37
MIX INDEX -- PERCINT (C+3D) 12! -0 180 $500 o 7500 !0.3617.3410.9810.33{0.51]3.96]0.7%10.39/0.9s
FIGURE 343. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NCS. 1, 54 FOR IFR CONDITIONS.
- IS
HOURLY CAPACITY BASE C* TOUCH & GO0 FACTOR T
100
T=1.00
90
— PERCENT ARRIVALS
80 Y .
T - Tt
— N T WO+ i
S 70 S
= . gt T et -
3 B e |l||.LC’ X T x E =Hourly Capacity
= : : +
@ = 60 :50:
=g e = = S
ﬁQSG evraess: ?'SQ m— EXIT FACTOR E
=2 ~— 3_&
23 —— - ‘ : = ; i To_Jetsrmine fxit Saczor €:
Q. " i 1 1 " ! t 1. Deturmine exit range fOr appropriace mix index from table Selow
< o 40
(S s 2. For arrival runwaye. decarmite she average number If exits(N} waich
- w are: (a) wvithin appropriate exit range. and (b} separated >y at
>a least 750 feec
=2 3 . - . .
i 3. If N ts 4 or more. Ixit ®actor - 1.30
< 4. If N is less <nan 4, determine Ixit Sactor ‘rom table below ‘or
- 2 appropriate Wix lndex and sercent arrivals
l | mix tndex.- | TXit Amnae X 1T rAiTOR ¢ !
10 ; tpercenc(Coo| L CTET oY Areivals SOy Seriesis DTt Aerivala
i 7 | ! ! or 3 or I or 1
! l I 3 e 10 1000 =3 4000 [ 0.39(:.30]5.30013.38%.36]5.20(0.78]%.201..29]
0 L b ‘ 21 o 0 1090 =5 $530 13.30]2.)6[3.78)5.30{0.96{0.38(c. 3812, :.ui
20 4 10 2 u) 1 180 | Sl o 30 3500 o 5330 j3.31{c.37]{1.30f0.31{2.37(1.30]0.91}2.3711. 30
0 0 60 20 0 120 140 EO |91 25 120 $030 =2 ~e00 ls.atio.reli.a0a.91]2.%8(1.00 a.nia.;s sosot
MIX INDEX - PEQCENT (C‘3U> [ 121 =o 130 5500 =0 "<CO (2 ?21'}_)7 L.3010.30980.3711,20(0.3%013.371L.33)
FIGURE 344. HCURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 2, 3.9, 81-68, 72- 74, 78, 77,79, 80,
82 -35. 87 -89. 91,92, 94. 95,97 - 100, 102 FOR IFR CONDITIONS.
]
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HOURLY CARACITY BASE C* TOUCH ¢ 60 crrTn =~ ]

100 i
T = 1.00 }

90

- PERCENT ARRIVALS
£ / _

I RSERAEREEE!

i
il

, _ Soeaas I"l"c' x T x E =Hourly Capacity
e = r -

To determine Txit Faczor ©:

40 I ——— P S 1 T 1. " Detarmine exit ranqae fo0r appropriate mix index [rom tabls delow

2. Por arrival runvays. iletermine the sverage tumber 3f exits(N) which
are: (a} wvithin appropriate exit range, and (b} separsted 5y at
30 least 750 feet

(OPERATIONS PER HOUR)

3. If N s ¢ or more. Ixtit Pactor = 1.03¢

HOURLY CAPACITY BASE (C*}

4. If N is lass cthan 4. letermine Txit Factor fTom table delow for
appropriace 3aix index and percert arrivals

~N
o

ix Inder.. | ZEit fanee tx:T f A.\.' oz . z
10 Percenc (i) | IGlS AR A S
9 o 20 2000 =o 49200 [0.38(..30 ?.TCH; 0.38(L.3C ?TJ; 4.3811.20 ?TJO’
0 21 o 30 3000 o 5506 |0.70/0.36{0.98]0.90}0.3610.9810.9012.96]0.38
0 20 40 60 80 100 120 140 160 180 51 o 30 3500 =0 5500 [0.31§0.97)1.26|0.31{0.97{1.30{0.91{0.37]1.30
31 =0 120 5000 =o "300 |0.31{¢.38]1.00{0.91{0.98}1.00/0.31/0.38]|1.00
HIX INDEX = PERCENT (C*SD) 121 =0 .30 5500 =0 “S00 19.92{0.3711.30t0.3010.9711.5¢({0.30¢0.3711.30

FIGURE 3-45. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NCS. 4, 5,75, 80 FOR {FR CONDITIONS.
R S

FIGURE 3-46. DELETED
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PR A —

HOURLY CAPACITY BASE C° TQUCH &8 GO FACTOR T

110

T=13
100

{1
C . - PERCENT ARRIVALS
a0 N /!
S e S 2
. -
o~ 0pST 40 ‘\‘% .
x s : A * -
m37 = e [JJIM C° x T x E =Hourly Capacity
g = ; = s
by : T
<< : —— r— .
= : ] =g
e EXIT FACTOR E
=z
2 =) T0 _determine Ixit Facror £t
% : SO 1.‘ Datermine exit range f0r appropriate mix iAdex {rom taole dbelow
(Y : 2. For artival runways. detsrmine the averaqge number of exits{N) which
w are: (a) within appropriacts exit range., and (b} seperaced by ac
: °°_ least 750 feet
%V 49 3. If N is & or more, Txit Pactor = 1.00
% 4. If % i3 lees than 4, detsmine Zxit Pactor {rom table below lor

appropriate aix lndex and percent arrivals

()
(=)

wix Indes—. | EXiT Range £XIT PACTOR T
index (Pewt from [ 10W arrivals | 508 Arrivals | ¢0% Arzivals
Pearcanc(C+30) thresnoid)

T NoG | Newl | Ne@2 [ Mad | M=l | w2 | #mQ | Nw) | Nel
or 3 or J ar
¥t 3 2000 to 1500 [0.95/0.08(1.00]0.95]8.99]1.00(1.00(1.00{(.00

10 11 to 40 2000 to 500¢ |0.9210 9711.00§0.90(0.95{1.00]0.5841.00]1.0¢C
0 26 40 60 80 100 120 lm 160 180 41 zo 10 1300 co §300 {0.9310.97{1.00(a.90{a.95|1.00ta.98{1.00{1.00

71 to 120 3000 to 7000 (0.94(0.9311.00{0.92|0.96}1.00 {0.94{0.9%9}1.00

Hlx INDEX huind PERCENT (C"SD) 121 to 180 5500 to 7500 [0.96it 201t 00{0.93]0.9ef1.00}0.90]0a.97(1.00

[
(=]

FIGURE 3-47. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 7 FOR IFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T

T=1.00

~ PERCENT ARRIVALS

"lluC' X T x E =Hourly Capacity

5
N

EXIT FACTOR E

5

(OPERATIONS PER HOUR)
\

HOURLY CAPACITY BASE (C*)

T T L To_determine Txit Factor T:
lOO e L : I[ . ! “ L - m 1. Determine axit range for appropriate wix index frow table below
R T T H ; T e
v A T 1 [ ‘ R R 2. ror arrival runways. datermine the average number 3f exits(N) wnich
'40 ! | NS ) AL. } are: (a) within appropriaste exit rangse, and (D) separated by ac
SO - NN ENE RN leasc T30 feet
-+
30 EERERrY) — 5013 3. If % ta ¢ or more, fxtr Factor = 1.00
! i T L =
e L -7 4. IZ % ia less than 4, Jetermine Zxit Factor from table Selow for
GO Y * 140.- appropriate aix {ndex and percent arrivals
Txit kwnge ZXI® PACTOR =
?’-‘:: "‘?;:;) (Peet *zom | 40V Arrivals 1 508 Arrivals | 5OV Arcivais
40 =ne Thresholdl (oG T Nel | N=Z | N=d | Nl ] =2 | 9=0 | ¥l | N=2

or 3 or 3 or 1
I =0 20 2600 to 4000 [0.3911.30|1.30}0.39(1.30|1.20(0.38[0.39)1.30

20 21 o S0 {3600 zo 5500 [0.95]0.380.99]0.33{0.398]0.29[0.31]0.37|0.39
0 20 40 &0 80 100 120 1uQ 160 180 Sl o 30 3500 to 5500 }10.25{0.38]1.200.94]0.39(1.20{0.32(0.38(1.20
0 0

1

91 zo 120 5000 zo 7000 |G.36 99)1.300.94(0.99(1.20(0.33 (0.99]1.30
1

MIX XNDEX - PERCENT (C+3D) 121 =0 _13d 500 =0 "500 i0.38 l:JO 1.3010.3% .3010.3410.3911.30

.30

FIGURE 3-18. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 8 FOR IFR CONDITIONS. '
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HOURLY CAPACITY 3ASE C* TOUCH 8 GO FACTOR T
100
T=100
goLLT<JI-‘i<{1j;‘-
= = = e ===PERCENT ARRIVALS
o[ = ——+——=00 — ——
~ s
Lo 70
““‘560: . lll'ﬁ’ X T x E =Hourly Capacity
72 :
2 e S —— =
;:SO L‘ . i s EXIT FACTORE
23 ? s =
=2 'o_dstecwine Txit Tactor E:
% : 40 1. _ant-m!.nc exit range for appropriaste aix index Zrom tabls below
o 2. PFor srrival runways, determine he iverage number of exits(X) which
P g.‘ are: (a) within appropriate exit rangs, and (b) separatsd by at
=23 30 least 750 fmec
gv 3. If N is 4 or more, Exit Pactor = 1.J0
g 4. UL N is less zhan i, determine Txit Pactor rom table below for
20 appropriate 21x index and percent arrivals
O £XIT FPACTIR B
10 Pateant (Er301 Hewe frey
J zo 20 7000 to 4G40 | 100
0 21 =0 %0 | 3000 0 5500 e=
0 20 4 60 80 100 120 140 160 180 % 10| 3500 e 6300
81 o i20 5000 =0 7000
MIX INDEX -- PERCENT (C+3D) 121 %o 180 | 5500 zo 7500

FIGURE 3-48. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 28 FOR IFR CONDITIONS.

KOURLY CAPACITY BASE C° TOUCH &8 60 FACTOR T

110

iy K - — -
= A BT L T=10
100 =, b e —
T —— + -+ t
= T HEFERCENTIARRIVALS
0= o e ——
+ = — - : ——
< e P
= — o
= > awwm: : " *
3 AN N EE NN AR N NS R lll' C* x T x E =Hourly Capacity
el T " L bt T = *
2=70 1 : -9 i
°°§ N T
E v 60— EXIT FACTOR E
—
x
h<) 2 To detsrmine Pxit Pacter %:
% : SO 1. Determine exit range for spproprisce aix index from table Setow
~ 2. for arrivael ys. & Re the number of exits(N) whfch
b ‘: are: (a) within appropriate exit range, and (b) sepsrsted by at
=3 40 Lesst 730 feet
=~ 1. 12 ¥ is 4 or mere, Exit Pacter = 1.00
g 4. Tf ¥ i3 less then 4, determine Ixit Pactor frow tadle delow for
30 sppropriste six index and percent scrivals
Zxit Vsnqe gxzI? PACTOR 13
Mix Index—- | (reec from | 7OV Arrivels | SOV _Arrivels | 308 Arrivals
20 Percent(CI0) | .preqnold) o0 | N=L | NI ] NwO ] N=l| uwl | Nw0 | N=l | "=2
or 1 or 1 ar 3
30 20 2300 co 3500 |1 08]1.90(1.30| 1 0Af t.0n|1.00(3.30)1.00)1.30
10 1 o ¢o 2000 co 3000 {0.92f1.00|1.00| 1,901 ca[1.00{1.00]|1.00¢1.30
0 20 40 80 80 100 120 1u0 160 180 a1 20 0 3300 co €300 {0.90f{08.99] 1.00{ 1.3041.00{1.00}1.00{1.00)1.00
" - 71 ee 120 5000 to 7000 {0.8%jo.et|1.90]1.00{ .00} 1 30(! no]1.00{1.30
MIX INDEX -- PERCENT (C+3D) 121 o0 180 | s500 =0 7300 [0.04l0.0¢i 1008 7.06] 1 20l 361 00l 201 20

_ FIGURE 3-30. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 11, 70 FOR IFR CONDITIONS. I
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

220

T=1.00
200

,——PERCENT ARRIVALS
180

&
[=]
N

4 l'l'"fr X T x E =Hourly Capacity

—
£
(=]

—~
o
—
~ g
=
Wl
w3
2 WO >
o w -+ 1 ,
2 o 1N 4 e et | EXIT FACTOR E
——Tr D ™ " SRR RSN B ESERERS
%(3 Q + ST * AN ANE To_letermine Pxit Factor ©:
% :100 i , ’ ; . ] Ll ¥‘ M 1. Oetermine exit range or appropriate aix lndex from tabls Selow
o = T T 2. Por arrival runways. determine the averaqe numoer 3¢ exit3(N) wnich
> us TT 60 AEEEINEEN SN ENEN are: (a) within sppropriscte exit range, and {b) separacted by ac
=3 T T B EEESREN ~T least 750 Zeat
%V it s mama: . I SRR 8! 3. If ¥ s 4 or more. Txit Pactor = 1.30
=3 4. If ¥ is less than 4, determine Exit Factor from table Selow for
= 50 appropriace aix index and percent arrivals
. rxic Range | EXIT PACTOR B
Hix Index-~ | (Peec irom |“T0% Arrivais | 3OV Arcivals | 30V Arrivals
QO Percent {C+3D) 14y
2243, 2-%0 NwQ | Nwl | N®2 | NwQ | Nel | Nw2 [ N®O | Nel | NeZ
il or 3 or ) or 3
3 to 20 2000 za 40030 ;0.3110.51{3.36{0.33(3.35]0.39(0.92(1.2011.30
20 21 o 30 3000 =0 5500 [0.79/0.36{0.3210.77]0.85{0.32/G.3910.38(1.30
0 20 qo 60 80 100 120 1140 160 180 51 ro 30 1580 zo 5300 {0.31]0.37]|0.33}c.77]0.33]0.31[0.%0(0.38|1.30
81 =o 120 5000 zo0 7000 0.33{0.39{0.24{0.30{0.36{0.32!0.83[0.31]0.37
MIX INDEX - PERCENT (C+3D) 121 =0 180 $500 to 7$80 {0.36(0.9412.9810.31/0.71{9.796]0.79/0.3910.3s

FIGURE 3-51. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 12, 71 FOR IFR CONDITICONS.

HOURLY CAPACITY BASE C° TOUCH & 60 FACTOR T

11y

T=1Lw
Lo
e SERN R
A SEES BN us A PERCENT ARRIVALS
90 - N + + x'u iy R HEKIR] P
1 SR RN R e
e ittt I e e e
2o 80T il nsns dhen out s~
2 e e e Illl C* X T x E =Hourly Capacity
3270 IS NREE RN T Tt T
=3 S S R £0HH
=& e EXIT FACTOR E
&, 60
:.() g To_determine fxit Pactor E:
% : 50 1. Detsrmine exit range for appropriate mix ladax from table balow
L) : 1. Por srrival runways. detarmine Che aversge number of exits(M) wnich
- : ::-o: (;)“-;uun appropriete enit range, end (b} separsced by ac
> ast ant
gs 40 1. If ¥ (s 4 or more., Exit Pactor « 1.90
< 4. If M ls lews than ¢, determine fxit Factor from tadie below for
= 30 appropriate six index and percent arrivals ‘
Exit R zxIT PACTO z
%iux Index-- (;..'_ ;::
20 Percanc(Cod |  chreencld)
0 ta 40 3000 o 1s@0
10 1 o 40 | 3000 to sac0 £-1.00
0 0 qo BO m lw 120 lL‘O lw 180 4 o 7O 31500 to $500
71 o 110 3000 o 7940
MIX INDEX -- PERCENT (C+3D) 121 to 186 | 3300 o 7300

FIGURE 3-52. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOCS. 13, 18, 24, 27 FOR IFR CONDITIONS.
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9/23/83 AC 150/5060-5

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
220

T=1.00
200

FPERCENT ARRIVALS

180

[
[=a]
[}

()

||II.LC’ X T x E =Hourly Capacity
Z
EXIT FACTOR E

To determine Exit Factor E:

—
£
O

=
[ ]

8
=]

1. Determine exit range for appropriate mix index from table below

2. For arrival runways, determine the average number of axits(N)} which
are: {a) within appropriate exit range, and (b) separated by at
least 750 feet

If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from tabla below for
appropriate mix index and percent arrivals

(OPERATIONS PER HOUR)

o
(=]

HOURLY CAPACITY BASE

Exit Range EXIT PACTOR E
¥ix Index-- (Feet from 40V Arrivals | 508 Arrivals  Arxivals

Parcent(C+3D)| threshold) [ | N=1] W=z | N0 | N=1] N=2 | B=0 | N=1 | =3
or 3 or 3 or 3
T to 20 | 2000 to 4000 |0.98]0.98]1.00]0.98]0.99]1.00[0.980.99]1.00
20 21 to 50 | 3000 to 5500 [0.90]0.96 0.90f0.96{0.98]0.90{0.96]0.98

0 20 40 60 80 100 120 140 160 180 Sl to 80 | 3500 to 6500 [0.92{0.98 0.92(0.98]1.00l0.91}0.97]1.00

0
1

81 120 5000 to 7000 {0.95]|0.99|1. 0.92]0.99{1.0070.91{0.98{1.00
1

MIX INDEX - PERCENT (C+3D) 121 180 5500 to 7500 0.35]0.99 0.90}0.97]|2.00/0.90]0.97]|1.00

FIGURE 3-55. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 18,22,2G,31,3C For [FR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH 8 60 FACTOR T

220

T=1.00

|- PERCENT ARRIVALS

()}

I'll"c' x T x E =Hourly Capacity

EXIT FACTOR E

To datermine Exit Pactor E:
1. Determine axit range for appropriate mix index from table below

2. Por arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet
If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals -

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE

Exit Range EXIT FACTOR E
Index-~ (Feet from als | 508 Arrlvals | 608 Arrivals
(c+30) hold) N=2 | Ne0 | N=1 | N=2 [ N=0
or 3 or 3
20 2000 to 4000 1.00[0.98]1.00]1.00
50 3000 to 5500 0.98{0.90j0.96]0.98}0.90

0 20 40 60 80 100 120 140 160 180 80 | 3500 to 6500 1.00lc.91l0.97]1.0010.91
120 | 5000 to 7000 1.00[c.910.98{1.000.91

MIX INDEX - PERCENT (C+3D) 180 5500 to 7500 1.00/0.90/0.97]/1.00/0.90

0.98

FiourRe 3-55. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM N0S.: 19,25 FoR [FR CONDITIONS.

Chap 3
49



AC 150/5060-5

50

HOURLY CAPACITY BASE (C*")

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

220

200

- PERCENT ARRIVALS
130

[
(2
(o]

[
=3
o

20
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

8/23/83

TOUCH 2 60 FACTOR T

T=100

Illl"c' x T x E =Hourly Capacity

2. Por arrival

EXIT FACTOR E

To determine Exit Factor E3
1. Determine exit range for appropriate mix index from table below

Y8, the ge number of exits{X) which
are: (a) within asppropriate exit range, and (b) separated by at
least 750 feet

If % is 4 or more, Exit Factor = 1.00
If & is less than &,

determine Exit Factor from table below for
appropriate mix index and percent arrivals

Mix Index--
Percent (C+3D)

Exit Range
(Feet from
threshold)

EXIT

PACTOR

—
408 Arrivals

508

Arrivals

We=0

Wl | =2

or 3

W0

®=1

0 to 20
21 to 50
51 to 80
81 to 120

121 to 180

2000 to 4000
3000 to 5500
3500 to 6500
5000 to 7000
5500 to 7500

0.98
0.%¢0
0.91
0.91
0.92

1.00]1.00
0.96}0.98,
0.97[1.00
0.98}1.00
0.57]1.00:

0.91

0.98]1.00
0.90§0.96
0.91{0.97

0.9010.97

0.98

F1Gure 3-57, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NoS.: 78,81,86,93,96,101 For IFR CONDITIONS.

HOURLY CAPACITY BASE (C®)

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

220

200

/—- PERCENT ARRIVALS

/

s
o
Q

=
o

]

—
(g

o]

2

0
0 20 4 60 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

T=1.00

TOUCH &8 60 FACTOR T

llll"C’ x T x E =HourlyCapacityj

least 750

. appropriate mix

EXIT FACTOR E

To determine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

2.  Por arrival runways, determine the average number of exits(M)} which
are: {a) within appropriate exit range, and (b} separated by at

feat

. If K is 4 or more, Exit PFactor = 1.00

If ¥ is less than 4, determine Exit Pactor from table below for
x and percent arrivals

Mix Index--
tc+3D)

Exit Range
(FPoet fn:?

EXI

T

PACTO

W=0

408 Arrivals

W=l

508

Arrivals

Arrivals

=2
or 3!

[

W=] | W2
or 3

D)
W0

W=l | W2
or 3

0 to 20
21 to 50
51 to 80
81 to 120

12 to 280

2000 to 4000
3000 to 5500
3500 to 6500
5000 to 7000
5500 to 7500

0.98
0.90
0.91
0.91

1.00
0.96
0.97
0.98

0.92

0.97]

1.00
0.98
1.00
1.00|
1. 00|

.98
0.90
0.91
0.91

1.00f{1.00
0.96]0.98
0.97§1.00
0.98}1.00

0.90

0.97]1.00

0.98
0.90
0.91
0.91

1.00]1.00
0.96]0.98
0.97]1.00
0.98]1.00

0.90

0.97f1.00

F1GURE 3-58, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 32-35,37-U42 ror IFR cONDITIONS.

Chap 3



9/23/83 AC 150/5060-5

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T
100

T=1.00
90,

- PERCENT ARRIVALS
80

Illllc' x T x E =Hourly Capacity

60

£q - EXIT FACTOR E

To determine Exit Factor E:
qG 1. Determine exit range for appropriste mix index from table below

2. TYor arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

(OPERATIONS PER HOUR)

30

3. If N is 4 or wore, Exit Factor = 1.00

4. If N is less than 4, determine Exit Factor from table below for
20 appropriate mix index and percent arrivals

HOURLY CAPACITY BASE (C*)

Exit Range EXIT FACTOR E

Mix Ind::-- (Feet from Arrivals | SO8 Arrivals | 808 Arrivals |
10 Percent(C+3D)| threghold) N=1 | N=2 | N=0 | N=1 | Ne2 | N=Q | N=1 | N=2

or 3 or 3 or 3
0 to 20 2000 to 4000 .00|1.00|0.99 1.00]/0.98{1.00]1.00

21 to SO 3000 to 5500 .99(1.00§0.91 1.00{0.92{1.00|1.00

1 1 1

0 20 40 60 80 100 120 140 160 180 51 to 80 3500 to 6500 Z.sa i.oo .90 z: 1.00{0.92 :.99 1.00
0 1 0 0
1 1 [ [

81 to 120 5000 to 7000 .98]1.00]0.91 1.0010.91{0.97]1.00

Hlx !NDEX“‘ PERCENT (C‘SD) 121 to 180 5500 to 7500 -00§1.00j0.92 1.0010.91]0.99]1.00

FiGURE 3-59. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 43,49,55 For IFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 6O FACTOR T
100

T=1,00

90

- PERCENT ARRIVALS
80

~J
o

(%)

||||" C* X T x E =Hourly Capacity
Z

EXIT FACTOR E

To determine Exit Factor E:

[=a)
()

i
(o)

1. Determine exit range for appropriate mix index from table below

=
[om]

2. For arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

(OPERATIONS PER HOUR)

W
[e=]

If N is 4 or more, Exit Factor = 1.00

HOURLY CAPACITY BASE

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

™~
(=)

Exit Range EXIT FACTOR E

Mix Index-- (Feet from Arrivals | 508 Arrivals Arcivals
10l Percent (C43D}{  ¢hreshold) N=1]N=2 | 8=0 N2 el [ N=3
or 3 or 3 or 3
0 30 | 2000 to 4000 ~00]1.00]0.99[1.00[1.00 ~00[1.00
21 50 3000 to 5500 .99{1.00}0.91 .00 .00|1.00

1 1

0 .92]o 1 1
0 20 40 60 80 100 120 140 160 180 S 80 1500 6500 [0.91]|0.98]|1.00[0.90 1.00}0.920. .00
81 120 5000 7000 [0.94{0.98{1.00|0.910.97}1.00 [ 1.00

1 1 )

MIX INDEX -= PERCENT (C‘.'SD) 121 180 5500 7500 .00]1.00]0.92 .00 -00

3
1
1
1

FIGURE 3-00., HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 44,50,55 ror [FR CONDITIONS.

Chap 3
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AC 150/5060-5

52

9/23/83

HOURLY CAPACITY BASE (C*)

HOURLY CAPACITY BASE C*

100

90

80]

-PERCENT ARRIVALS

70N

60

5

40;

(OPERATIONS PER HOUR)

30

20

10

0
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH &8 60 FACTOR T

T=1.00

IllluC' X T x E =Hourly Capacity

EXIT FACTOR E

To determine Exit Factor E:
Determine exit range for appropriate mix index from table below
FPor arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b} separated by at
least 750 feet
If N is 4 or more, Exit Factor = 1.00
If N is leas than 4, determine Exit Factor from table
appropriate mix index and percent arrivals

Exit Range EXIT FACTOR E

Mix Index-- (Feet from Arrivals | 508 Arrivals 608 Arrivals
Percent {C+3D)| enreshold) Nwl | N=2 | N=0 | Nw1 | N=2 | N=0 | N=1 ] N=2

or 3 or 3 or 3
¢ to 20 2000 to 4000 .00]1.00{0.99(1.00(1.00/0.98]/1.00({1.00

1 o 1 1

21 to 3000 to 5500 1.00[1.00}0.92{0.99|1.006]0.93|1.00}1.00
51 to 3500 to 6500 . 1.00[1.00{6.90}¢.97]1.00]0.50|0.98]1.00
81 to 5000 to 7000 1.00[1.00]0.51]/0.97]1.00]|0.91]0.97]{1.00
121 5500 to 7500 1.00/1.00]0.92{0.99]1.00§0.92)0.9941.00

F1GURE. 3-bl,

HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 45,5],57 For [FR CoNDITIONS,

("

HOURLY CAPACITY BASE

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

100

90

o0
()

- PERCENT ARRIVALS

~
(=]

o
(o)

$va)
(=}

=
(o]

N
(=)

N
o

o
o

0
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH &8 60 FACTOR T

T =1.00

||II”C’ X T x E =Hourly Capacity
.
EXIT FACTOR E

To_determine Exit Factor E:

1. Determine exit range for appropriste mix fndex from table below

2. For arrival runways, determine the average number of exits(N} which
are: {a) within appropriate exit range, and (h) separated by at
least 750 feet

3. If N is 4 or more, Exit Factor = 1.00

4. If N 1s less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

Exit Range EXIT FACTO

(Feet from Arrivals | 50t Arrivals Arrivals
threshold) Nel [ N=2 | NeO | N=1 | N=2 N=} [ Na2
or 3 or 3
0 to 20 2000 4000 .95[1.00[0.99[1.00{1.co0. -0011.00

0 1
21 to SC 1000 5500 0.98]1.00]0.93{0.99|1.00]0. .00(1.00
Sl to B8O 3500 6500 - 0.97]1.00§9.9010.97[2.00|0. .98{1.00
81 to 5000 7000 0.98]1.00{0.91(0.97[1.00]C. .97f1.00
121 to 5500 7500 1.00f1.00]0.92]0 1.00§0. -9911.00

Mix Index--
Parcent (C+3D)

.99

T16URE 3-32,

HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 4G,52,58 ror [FR CONDITIONS,

Chap 3



9/23/83 AC 150/5060-5

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
100

T=1.00
90

—PERCENT ARRIVALS

o
(=]

~
(=]

((R))]

(OPERATIONS PER HOUR)
L I ~
[w]

lll"l C* x T x E =Hourly Capacity
r
EXIT FACTOR E

To determine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

[=a)
(==}

pva)
-]

]

2. Por arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

3. If N is 4 or more, Exit Factor = 1.00

4. If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivale

HOURLY CAPACITY BASE

Exit Range EXIT FPACTOR E

Pﬂix IHGO:;- (Feet from | 40V Arrivals | S0 Arrivals | €08 Arrlivals
10 ercent {C+3D) threshold) [jmp | Nel [N=2 | N=0 | H=1] N=2 | 5=0 Nm=] [ N=2

or 3 or 1 or 3
0 to 20 2000 ta 4000 1.00}1.00|1.00{2.00|2.00 9811.00J1.00
21 to 3000 te 5500 1.00|1.00{0.97{12.00 (1) 9111.00f1.00

1 o.
0 . .

0 20 40 60 80 100 120 140 160 180 51 to 3500 to 6500 i 1.00|1.00f0.94}1.00{1.00 2.92 0.99]1.00
1 o.

1.
1.

81 to 5000 to 7000 1.00]1.00/0.98]1.00{2.00 9110.97}1.00
1.

MIX ]NDEX - PERCENT (C"';D) 12} to 5500 to 7500 1.00 1-00]1.00]1.00 90, 0.99j1.00

Fieure 3-63. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 47,59 For IFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T

100

T=1.00
90,

|- PERCENT ARRIVALS
80

~
[ =)

.
1IN c- x T_x E =Hourly Capacity
r =

EXIT FACTOR E

[o2]
(o=}

w
L)

To determine Exit Factor E:

1. Detarmine exit range for appropriate mix index from table below

-
(o]

2. Por arrival runways, determine the average number of exits{N} which
are: {a) within appropriate exit range, and (b) separated by at
least 750 feet

3. If N is 4 or more, Exit Factor = 1.00

4. If N is less than 4, determine Exit Factor from table below for
appropriaste mix index and percent arrivals

(OPERATIONS PER HOUR)

w
(==}

HOURLY CAPACITY BASE (C*)

[
(=]

Exit Range EXIT FACTOR E

Mix Index-~ (Peet from als | 508 Arrivals | 608 Arrivals
10 Percent(C+3D) | rpreghold) ST Tt T Timo T et s
or 3 or 3 or 3

0 to 20 | 2000 to 4000 |1. o6[1.00[1.00]1.00}2.00]0. 981
0 21 to 3000 to 5500 |1. .00f1.00[0.97|1.00[1.00]0.911.00{2.00
0 20 40 60 80 100 120 140 160 180 51 to 3500 to 6500 |1. .00§1,00[0.94}1.00{1.00}0.92]0.99{1.00
.o0f2 1 0.91l0

1 1 0.93f0

1 1
1 1

8l to 5000 to 7000 -00{0.98}1.00[1.0010.9110.97(2.00
1 1

MIX INDEX - PERCENT (C+3D) 121 to 5500 to 7500 -00f1.00]1.00]1.00]0.9310.99F1.00

.9811.00|1.90

FIGURE 3-54, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 48,50 For IFR CONDITIONS,

Chap 3
53



AC 150/5060-5 9/23/83

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
100

T=100
90

- PERCENT ARRIVALS

8

~
(=]

IIII"C“ X T x E =Hourly Capacity

[#2]
(=]

EXIT FACTOR E

To determine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

2, ror arrival runways, determine the average number of exits{N) which
are: {a) within appropriate exit range, and (b} separated by at
least 750 feet
If N is 4 or more, Exit Factor = 1.00

If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

\n
(=]

=
-

(OPERATIONS PER HOUR)

W
(=]

HOURLY CAPACITY BASE (C*)

N
(=]

Exit Range EXIT FACTOR E

Mix Index-- | (reet from [“40v Arrivals | SOV Arrivais | 608 Arzivals
Parcent{CeID)|  threshold) [Nwg ] Nal|8=2 | We0 ] Nel] NeZ [ N=0 ] Nal | N~Z

or 3 or 3 or 3
0 to 20 2000 to 4000 .81]0.91{0.9610.83]0.95{0.990.92|1.00[1.00
21 to SO 3000 to 5500 .79|0.86|0.9210.77[0.85]|0.92]0.8910.98|1.00

0 [

00 20 40 60 80 100 120 140 160 180 51 to 80 | 3500 to 6500 o.81]0.87|0.930.77 z.sa :.91 3.90 .98|1.00
1.0001.00f0
1.00§1.00j0

0
0
81 120 5000 to 7000 .00]1.001.00}0.98}1.00|1.00)0.92|0.97}{1.0C
MIX INDEX - PERCENT (c+3D) 121 180 5500 to 7500 -0041.0041.00{1.00}1.00§1.00}]0.92]0.99}1.00

[
[==)

FIGURE 3-55. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 53 FOR IFR conDITIONS,

Chap 3
54



9/23/83 AC 150/5060-5

Fiewre 3-G6A  RUNWAY OPERATIONS RATE FicRe 3-00B  RUNWAY OPERATIONS RATE
0 1o 35 OPERATIONS PER HOUR 36 1o 55 OPERATIONS PER HOUR

250
250 DISTANCE OF TAXIWAY FROM DISTANCE OF TAXIWAY FROM

DEPARTURE END .OF RUNWAY DEPARTURE END OF RUNWAY

| /

1

a8
(=]
o

N
[=]
o
IEENERAN
1
1
T
S—

111
1]
in|

TAXIWAY CAPACITY
(OPERATIONS PER HOUR)
[

3
TAXIWAY CAPACITY
(OPERATIONS PER HOUR)
[

3

[
o
o

S
S
) |
i
—
[unl
o
=

[}
=
]
auns
|

I
1
o
St
]
S
o
1
J I

50 50 P

I+ HH

HH
111

0 0
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT(C+3D) MIX INDEX -- PERCENT(C+3D)

Fiowre 3-56C. RUNWAY OPERATIONS RATE Fiowe 3-56D  RUNWAY OPERATIONS RATE
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CHAPTER 4. SPECIAL APPLICATIONS

4-1. GENERAL. This chapter provides calculations of runway capacity for situations
involving PVC conditions, the absence of radar coverage and/or ILS, and airports
with one runway or a runway restricted to small aircraft. Appendix 3 contains
examples of these calculations.

4-2. PVC CONDITIONS. Runway hourly capacity in PVC conditions is reduced by
increased in-trail separations of approaches and departures and increased runway
occupancy times. Calculate PVC runway comporent hourly capacity as follows:

a. Select the runway-use configuration in figure 4-1 which best represents
the airport and identify the figure number for determining capacity in PVC condi-
tions. To adjust for staggered thresholds, see paragraph 4-6.

b. Determine the percent of class C and D aircraft and calculate the mix
index.

c. Determine the percent arrivals.

d. Determine the runway hourly capacity from the figure identified in
paragraph b above.

4-3. ABSENCE OF RADAR COVERAGE OR ILS. Except for single runway airports used
almost exclusively by class A and B aircraft (which are covered in paragraph 4-5),
calculate the hourly capacity of the runway component in the absence of radar
coverage or ILS as follows:

a. Select the runway-use configuration in figure 4-1 which best represents
the airport and identify the figure number for determining capacity with an inopera-
tive navaid.

b. Determine whether the radar or the ILS is operative and determine whether
a straight-in or a circling approach is authorized.

c. Determine the percent of class C and D aircraft and calculate the mix
index.

d. Determine the runway hourly capacity from the figure identified in
paragraph b above.

4-4, PARALLEL RUNWAY AIRPORTS WITH ONE RUNWAY RESTRICTED TO USE BY SMALL AIRCRAFT.
Calculate the hourly capacity of a parallel runway configuration when one of the
runways is unable to accommodate class C and D aircraft as follows:

a. Select the runway-use configuration in figure 4-~1 which best represents
the airport and identify the figure number for determining capacity in restricted
runway use. To adjust for staggered thresholds, see paragraph 4-6.

b. Determine the percent of class C and D aircraft and calculate the mix
index.

c. Determine the percent arrivals.

Chap 4
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e. Determine the runway hourly capacity from the figure identified in
paragraph b above.

4-5. SINGLE RUNWAY AIRPORT--SMALL AIRCRAFT ONLY. Calculate the capacity of a small
airport used almost exclusively by Class A and B aircraft without radar coverage or
ILS as follows:

a. Conditions.
(1) The airport is used almost exclusively by Class A and B aircraft.

(2) The airport does not have radar coverge or an ILS, but it has a
approved approach procedure. :

(3) Arrivals equal departures.
(4) There are no airspace limitations affecting runway use.

b. Capacity Calculations.

(1) Select the airport configuration from figure 4-26 that best repre-
sents the airport.

(2) Determine the percent of touch-and-go operations.
(3) Read the range of hourly VFR and IFR capacities from figure 4-26.

4-6, THRESHOLD STAGGER. FAA ATC procedures permit simultaneous departures and
simultaneocus departure--arrival operations on parallel runways spaced 2,500 feet
apart with even thresholds and at lesser/greater separations if the thresholds are
staggered. When thresholds are staggered, the equivalent unstaggered separation is
calculated increasing or decreasing the actual separation depending upon whether the
arriving aircraft is approaching the near or far threshold. Stagger adjustments are
only applicable when the parallel runway separations that are at least 1000 feet
apart and less than 4300 feet apart.

a. Calculation.

(1) If the approaches are to the near threshold and the separation is
less than 4299 feet, the equivalent separation is the actual separation increased by
100 feet for each 500 feet of threshold stagger up to a maximum of 4299 feet.

(2) 1If the approaches are to the far threshold and the separation is
greater than 1000 feet, the equivalent separation is the actual separartion
decreased by 100 feet for each 500 feet of threshold stagger down to a minimum of
700 feet.
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b. Application. Apply the equivalent separation to determine which parallel
runway-use configuration to use. Note: the calculation for equivalency need only

determine whether the equivalent runway separation is 2500 feet or greater or 2499

feet or less.

c. Examples.

Case 1. Staggered thresholds, approaches to near threshold.

jL

I

|
s T

le— 1000 feet ——vl 2400 feet

. 5

L

(1000/500) <2 = 200
Separation for equivalency is increased by 200 feet

2400 + 200 = 2600 feet

Staggered thresholds, approaches to far threshold.

Case 2.
L —* =
L—~1000 feet ——>{ 2500 feet
3 g — ;
(-1000/500) -2 = =200
Separation for equivalency is decreased by 200 feet
2500 - 200 = 2300 feet
Chap 4
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Figure No. for Capacity
Poor Restricted
Diag. | Runway Spacing |Visibility | Inoperative | Runway-use
Runway-use Diagram No. (S) in feet Conditions Navaids VFR IFR
- = [ 3 N A 4- 2 4-15 - -
= = 3 2a 700 to 2499 4- 3 4-16 _ _
z 5+ | 2b | 2500 or more - 4
)_). L ~.H). 3 700 to 2499 4- 3 4-16 _ _
—— | 4 2500 or more 4- 5
) - . 5 700 to 2499 4- 3
) 6 2500 to 2999 4- 6 4-16 - -
S 7 . 3000 to 4299 4- 7
)_), I 3 8 4300 or more 4- 8
) ) - 3} ) 9 700 to 2499 4- 3 4-17
10 2500 to 2999 4- 9 4-16 4-21
S 11 3000 to 4299 4-10 4-18
)  ee——))- [T12 | 4300 or more 311 =22
- . =) 28 2500 to 3499 4-23
s ] das - - 4-19
29 3500 or more 4-24
R
- -
R —
=~ - 40 3500 or more - - 4-20 | 4-25
e ———)
X(ft) Y(£ft)
43846 0 to 0 4-12
M & » 1999
Y 44547 | 2000 to | to 4-13 4-15 - -
i ¥ 4999
45548 | 5000 to |8000 4-14
8000 ,
’ 49852 0 to 0 4-12
D 3% 1999
N4 50&53 | 2000 to | to 4-13 4-15 - -
Y- ) ’ 4999
51554 | 5000 to ;8000 4-14
‘* 8000
c = 700* to 2499°'
F-)" = Type of operation that can occur.
~ #memmsm = Runway used only by A and B aircraft.
Pigure 4-1. Special applications
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CHAPTER 5. COMPUTER PROGRAMS FOR AIRPORT CAPACITY AND AIRCRAFT DELAY

5-1. GENERAL. This chapter identifies computer models for determining airport capacity, aircraft delay, and the
sensitivity of a proposed physical/operational change to an airport or air traffic procedure.

5-2.  SIMULATION MODEL (STMMOD). SIMMOD is a simulation model used by the FAA, airlines, airports,
architects, and engineers to design airport improvements, calculate travel times and flow rates for an airport or an airport
component, and/or develop procedural alternatives for domestic and international air traffic management, including the
adjacent airspace. Specific applications of the SIMMOD model range from studies of a single runway airport with its
network of taxiway and gates, to studies of terminal areas having multiple airports with complex airspace routings.

a. SIMMOD addresses both the physical design and procedural aspects of all air traffic operations, allowing
decision-makers to determine projected benefits and impacts in terms of airport capacity and in aircraft travel time, delay,
and fuel consumption. The model incorporates the FAA's Integrated Noise Model (INM) as a post-processing function,
allowing users to determine the impact of aircraft noise in the planning process. SIMMOD is available in two versions
which include magnetic media, manuals, and all required software licenses and libraries. The Summagraphics MG-3648
36"x 48" or Summagraphics Professional 12"x 18" digitizer, and CAD/CAM (Autocad) are recommended for data input
and optional display. '

(1) SIMMOD Version 1.2 for 386/25 IBM compatible microcomputers with 80387 math coprocessors,
4 MB RAM, 80 MB hard disk, 1.2 MB (5.25") or 1.44 MB (3.5") floppy disk drive, VGA graphics system (board and
monitor), Mouse (Microsoft-compatible), and a Epson/HP Laserjet or compatible printer. DOS 3.1 or higher (DOS 4.0
is not recommended) or OS/2. '

(2) SIMMOD Version 2.1 operates on SUN Sparc and HP9000/700 series computers. Parts of this version
operate on IBM RS6000 machines having 32 MB RAM and 1.2 GB Hard drives.

b.  Model Source. The SIMMOD model and information on the model may be obtained from:

FAA, Program Analysis and Operations Research (ASD-400)
800 Independence Avenue SW

Washington, D.C. 20591.

Telephone number (202) 358-5225

Internet Address: http://www.orlab.faa.gov/homepage.html

5-3.  AIRPORT MODEL. This model is a general purpose airport simulation that can be used for any airport. It
requires a DOS platform and can produce animated graphic output. The input data include physical airfield layout, ATC
rules and procedures, and aircraft performance characteristics. The input can also be modified in a user interface mode.
Either actual or randomly-generated flight schedules can be used to drive the model. Among the unique features of the
Airport Machine are detailed landing deceleration modeling, deceleration and exit selection, spacing of arrivals to allow
runway crossing, controiled departure queuing, and user interface to allow optimization of outcomes. Information on this
model may be obtained from:

FAA Technical Center, Attn: Mr. John Vander Veer
Aviation System Analysis and Modeling Branch (ACT-520A)
Atlantic Ciry International Airport, N. J. 08405

Telephone number (609) 485-5645

5-4. AIRFIELD AY SIM TION MODEIL (ADSIM). ADSIM is a discrete-event simulation model that
calculates travel time, delay and flow rate. It may also be used to analyze the components of an airport, airport operations,
and operations in the adjacent airspace. The model implements the Monte Carlo sampling techniques. The procedural
logic and physical nerwork are used to simulate traffic using a series of probabilistic parameters such as gate service time,
arrival runway separation time and may others. The output enables users to generate performance data based on hourly

Chap 5
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flow rates, delays encountered on different routes, travel time, and others.

5-5.  AIRFIELD CAPACITY MODEL. This upgraded FAA Airfield Capacity Model is a computer program which
analytically calculates the maximum operational capacity of a runway system under a wide range of conditions. The model
user has considerable freedom to vary the parameters of the computation, such as number and usage of runways, aircraft
mix and speeds, and the characteristics of the ATC system.

5-6. MODEL AVAILABILITY. Tapes of the ADSIM and Airfield Capacity model are available from the National
Technical Information Service (NTIS), 5285 Port Royal Road, Springfield, Virginia 22161. The NTIS accession code
number for ADSIM (Model Simulation) is PB84-171560, for ADSIM User's Guide is PB84-171552. The NTIS accession
code number for Upgrade FAA Airfield Capacity Model Supplemental User's Guide is AD-A104 154/0. Telephone
orders (703) 487-4650 ( TDD for the hearing impaired (703) 4874639 ), or FAX orders (703) 321-8547.

5-7. AIRPORT DESIGN COMPUTER MODEL. This computer model requires minimal input and provides output
which can be computed as specified in chapter 2. Refer to AC 150/5300-13, Airport Design, Appendix 14, Computer

Program, for details on this computer model.

a. Computer Requirements. Airport Design runs on the IBM PC family of computers and all true IBM
compatibles. It requires DOS of 3.1 or higher and at least 640K of RAM.

b.  Software Source. Airport Design is available for downloading from the Office of Airport Safety and
Standards Electronic Bulletin Board System.

Telephone number: (202) 267-5205

Data bits: 8

Parity: (N)one

Stop bits: 1

Baud rate: 300/1200/2400/9600/14400

5-8. PROPRIETARY MODELS. Consultants doing airport engineering and planning as well as individual airport
engineering/planning departments have developed or purchased proprietary models to carry out airport capacity and delay
studies. Information on computer requirements and licensing costs for a proprietary model must be obtained from the
respective model owner.
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APPENDIX 1. EXAMPLE APPLYING CHAPTER 2 CALCULATIONS

1. GENERAL. The examples in this appendix illusrate applications of chapter 2 capacity and delay calculations with
portions of the appropriate tables and figures of chapter 2 reproduced in the examples. The work sheets provided in
appendix 5 are used to record data.

2. EXAMPLES. The following four examples illustrate the progressive calculations of chapter 2.
a.  Examples.

(1) Calculate existing runway capacity (figure Al-1).

(2) Identify airport improvements to accommodate demand (figure A1-2).

(3) Determine annual delay (figure Al-3).

(4) Calculate potential savings associated with reduced delay (figure A1-4).
b.  Dara. The following data is given for the four examples.

(1) The airport has a single runway with a full length parallel taxiway and entrance-exit taxiways. All
required navigational and air traffic aids exists, or will exist, and there are no foreseeable airspace limitations.

(2) The airport has a forecast demand of 220,000 annual operations by the year 2000. The demand consists
of 41 percent small aircraft (one half of these are single engine), 55 percent large aircraft, and 4 percent heavy aircraft.
Air carrier operations predominate and touch-and-go operations are nominal.
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EAMPLE 1. Determine whether the runway capacity is adequate to accommodate the
forecasted demand.

SOLUTICN:

1. Aircraft Mix. BEnter the mix of the forecasted demand (41% small, 53%
large, 4% heavy) in columns 1 through 4 of the work shest.

oxnle 1-l. Atrcrase: classifications

Alresaft mx. Cers. T.0. Rmbe ke Tnrixlasce
Cass e ignt (1te) Wgims | Cassificacion
A siogle
12.500 oc lass Small ()
3 mlei
[ 12,500 - 300,000 mled large (1)
-1 ower 300,300 mizd Imavy (H)

2. Runway-use. Selact the runway-uze configuraticn frem figure 2-1 that best
represents the airport. Enter the diagram mwazier (1) in column 6 and a line sketch
of the configuration in column 7.

Bourly Annual
Capacizy Secvice
Mix Index Ops/2z  Volume
No. Runwap—use Canfiguzation $(C+3ID} VPR IFR  Opa/Yz
1. | e———1 9 == 20 98 5% 230,300
b1 74 57 195,360
(51 0 80 63 S6 205,300 )
81 &5 120 &5~ 53 313,308
121 =o 130 51 50 240,300

3. Mix Index. Calculate the mix index, 55+3(4) = 67, and enter in column 5.

4. Bourly Capacitvy. Enter the hourly VPR and IFR capacities and the ASV,
obtained from diagram 1, figure 2-1, in cclumns 8, 9, and 10.

Average
. Capaciszy Annual | Annual | Delay per | Minutes of
Airczafs Mix Mix Configuration | (Cps/Bour) ASV | Demand | Demand | Aizr=rafs | Annual Delay
Index ASV | (Minutes) (000)
A 3 | tc 1o | 8(Cc+3D) [ No.! Sketzh VPR IZR | (00Q) | (000} Low | High | Low | Hish
2 3 4 ! S 8 1 7 -3 3 ' 10 P11 | 12 13 14 15 15
21 | 2¢ | 353 4 € 1 — ) 43 56 203
] ! ) i ) S \ ) 1

5. Conclusion. The ASV of 205,000 cperations is less than the forecasted

demand of 220,000 annual operations. Unless adéitional cacacity is provided, delays
will become costly.

Pigure Al-1l. Investigate ruaway capabilisy
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EXAMPLE 2. Example 1 concluded that the ASV of 205,000 operations is less than the
forecasted 220,000 operational demand. Identify alternative two-runway configura-
tions that will accommodate the demand.

SOLUTION:
1. Ca&cig of Alternatives. Repeat each of the calculations of example 1
for each o two-runway configurations.
by Popnegd ypty =8 e
bt Ramap-ese Oontigusstion WO YRR IR Opw/W
. —— ;.: " W 1,08 .. Sw ¥ N W 1IN0
FEE e SRR
5. 1 (\= Cwm 3 1 W amem
T8 wm 2499°¢ N @ 1% 7 9 135,00
N g A1 e 190 ™ & 22,000
X,
3 Sw ¥ 17 a 195,00 S 20 133 39 300,000
T » .
2500 w 290 Sl 0 80 1 ]
e Miwise 13 1™ e &g\ Ml T w0
\\\\‘)
¢ e Sw 2 19 U I, : Y BT, e pecegtad 5.
e - e 01 1 Figee 2-1. Capasity aad 2V tor 1y tnage plesmisp feemt.)
- ea——— Miwie 183 9 Seees v
Merage
Capacity Annual | Annual | Delay per | Minutes of
Alzcratt Mix iz | Contiguration | (Ope/Mour) | ASV | Demand| Demand | Afzcrafe |Annual Delay
Index _ 10001 | (000) ASV 4 ) (000)
VFR] IFR Low [Bigh | Low | High
o T e o e o - e e e 58 s
21 220]|5) af 61 1| o3 | 56 | 205
. . . ° . 2 e 1121 =6 260
L}
L] [] L] [] " 3 —— 126 65 25
L]
b I B . U 126 J111 | 208
[ [] [} [] L} 9 + 7 56 215
.
" [ [ [ - " \ s 55 220
- LJ L] L] L] 1 82 “ 215
5 \

2. Conclusion. The parallel runway-use configuration (4), which meets the
separation requirements for simultaneous instrument approaches, provides the best
VFR and IFR hourly capacities and ASV. Any of the parallel runway-use configura-
tions as well as the diverging runway-use configuration meet the forecasted demand.
The crossing and converging runway-use configurations have less capacity than the
forecasted demand.

Pigure Al-2, 1Identify two-runway configurations
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EXAMPLE 3. What annual delay is anticipated for the existing and each of the alter-
native runway-use configurations?

SOLUTION: The following calculations are for the existing single runway-use con-
figuration are repeated for each of the alternative runway-use configurations.

1. Annual Demand. Enter 220,000 (operations) in column 1ll.

2. Demand~ASV Ratics. Divide the annual demand by the ASV and enter in

column 12, B 8
220/205 = 1.07 g 5
Fi
3. Average Aircraft Delay. Obtain the gi -l
high and low average delays per aircraft from .as :
figure 2-2 and enter in columns 13 and 14. g 3
4. Annual Delay. Calculate annual 2
delay and enter results in columns 15 and 16. .
3.5 x 220,000 = 770,000 minutes o
5.8 x 220,000 = 1,276,000 minutes 0 61020504 050607 08505 1§
MATIO OF ARAL DEVED TO WAL SERVICE VOLIE
Tigum 3-¢. Musags stemalt drlay S Jemy Sange phesning
Wecege
Capacity Asmusl | Anrnmsal | Delay pec | Mimetes of
Afsoraft Mix x=:- Contiguration | (Ope/Bour) | a0v | Demend | Demeng | Adrérate | assmel Selay
MV
ket VIR | (000) | (000)
o T e scm e Tonrer o o | - B TR T
2] o] sl s] 6 | V] e |63 6] 205 ) 220 | 1,07 |35]58 |70 }206
af o] of e o | 2] o 129 6] 260] = | .85 ]1.191.8 |23 | 6
al of o] » » 3 - |12 sl 21 . R . .Af.” 9 | 9
of of of = N e 130 | 208 o | T2 | W7t J15 )
. [ o]l » [ ] 9 + ml] s 215 L 102 2,6 14,0 }5T2
| T—
w] wf «f o -n\ 20})] » [1.0 a3 [506 | 18
P 3
- - o] » [} 5] \ 218 - 1.02 2.6 ]300 I Y

5. Conclusions. Avénge delay per aircraft and annual delay with parallel
runway-use configurations are significantly less than with any of the other rumway-
use configurations.

Pigure Al-3. Determine anmual delay
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EXAMPLE 1. What savings can be realized from the reduced delay anticipated in example 3 when going from runway-use
configuration | w 3.
SOLUTION:

1. Allocate Usage. Distribute aircraft classes used for the capacity calculations (21% A, 20% B, 55% C, and
4% D) among the airport's different types of aircraft and users.

For this examgple the 21% A is distributed as follows:
6% small aircraft having 1-3 seats (Ga),
12% small aircraft having 4+ seats (GA), and
3% small aircraft having 4+ seats (AT)

Comparable distributions are made for the other aircraft classifications.

2. Calculate Aversge Cost Per Minute. Using the delay costs provided in figure AS-12, calculate the average deley
cost atributed to each type of aircraft.

NOTE: Cther delay costs may be used. When other delay costs are used, identify the source of their delay costs or explain
the rationale for the costs used.

Class A 1-3 seats 0.06 x 0.0 = 0.0386
4+ seats (Ga) 0.12 x 1.00 = 0.120
4+ seats (AT) 0.03 x 1.80 = 0.054

NOTE: Similar calculations are made for the other aircraft classes and users.

3. Identifv Time Savings. Subtract projected minutes of furure delay from current estimates of delay to establish
the potential savings. Use both the low and high range from figure Al-3.

Current Delay (000 Minutes) 770 Low 1,276 Eigh
Projected Delay (000 Minutes) 209 ¢ 319 »
Potential Savings (000 Minutes) se1 " 957 "

4, Savings. In this example, the projected benefit of reduced delay is calculated w range from a low of §7,610,000
to a high of $12,982,000.

NOTE: Savings in this example do not include purchase or replacement costs of the airplane, airport fees, and other
incidental costs incurred by an airline or by an airplane owner. Nor does the example attempt to include the benefits to
passengers of reductions in flight delays.

Figure A1-4. Savings associated with reduced delay
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Aircraft Percent of Dollars Average
Aircraft Minute Cost
Class A 1-3 Seats 6 0.60 0.036
12.500 Pounds or less
Single Engine 4 + Seats (GA) 12 1.00 0.120
4 + Seats (AT) 3 1.80 0.054
Class B Piston Twin (GA) 8 2.50 0.200
12,500 Pounds or less
Muiti Engine Piston Twin (AT) 4 3.70 0.148
Turbine Twin (GA) - 5.20 -
Turbine Twin (AT) 8 6.80 0.544
Class C Piston Engine (GA) - 2.80 -
12.500t0 300,000Pounds
Piston Engine (AT) 2 4.00 0.080
Piston Engine (AC) - 2.90 -
Turbine Twin (GA) 2 5.60 0.112
Turbine Twin (AT) 5 7.30 0.365
Turb;e Twin (AC) 6 6.60 0.296
Turbine Four (AC) - 15.10 -
2 Engine Jet (GA) - 13.60 -
2 Engine Jet (AT) 5 16.80 0.840
2 Engine Jet (AC) 20 22.00 4.400
3 Engine Jet (AC) 15 31.40 4.710
4 Engine Jet (AC) - 35.50 -
Class D 2 Engine Jet (AC) 4 39.00 1.560
Over 300,000Pounds
3 Engine Jet (AC) - 57.60 -
4 Engine Jet (AC) - 79.30 -
Helicopters Piston (GA) - 1.40 -
Piston (AT) - 2.30 -
Turbine (GA) - 3.30 -
Turbine (AT) - 4.40 -
Touals 100 Cost 13.565
(GA) General Aviadon (AT) Air Taxi  (AC) Air Carrier
Low High
Current Delay (000 Minutes) 770 1.276
Projected Delay (000 Minutes) 209 319
Potental Savings (000 Minutes) 561 957
Average Cost Per Minute 13.565 13.565
Projected Benefit Per Year (000 Doilars) 7.610 12.982

Figure Al-4. Savings associated with reduced delay (cont.)
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APPENDIX 2. EXAMPLES APPLYING CHAPTER 3 CALCULATIONS
1. GENERAL. The examples in this appendix illustrate applications of chapter 3
capacity and delay calculations with portions of the appropriate tables and figures
of chapter 3 reproduced in the examples. The work sheets provided in appendix 5 are
used to record data.

2. EXAMPLES. Ten examples, figures A2-1 through A2-10, illustrate the progressive
calculations of chapter 3.

a. Examples.
(1) Hourly capacity of the runway component (figure A2-l).

(2) Bourly capacity of the taxiway component (figure A2-2).

(3) Hourly capacity of gate group components (figure A2-3),.

(4) Airport hourly capacity (figure A2-4).

(5) Annual service volume (figure A2-5).

(6) Hourly delay to aircraft on the runway component (figure A2-6).

(7) Daily delay to aircraft on the runway component when the D/C ratio is
1.0 or less for each hour (figure A2-7).

(8) Daily delay to aircraft on the runway component when the D/C ratio is
greater than 1.0 for one or more hours (figure A2-8).

(9) Annual delay to aircraft on the runway component (figure A2-9).

(10) Hourly demand corresponding to a specified level of average hourly
delay (figure A2-10).

b. Data. Data necessary to solve each example is provided in the introductory
statement. To the extent practical, results from one example are used in subsequent

examples.
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EXAMPLE 1. Determine VFR and IFR hourly capacities of the depicted airport. 1In the
typical busy hour, it has 13 single-engine, 10 light twin-engine, 25 transport type,
and two widebody operations. During VFR conditions, arrivals constitute 45 percent
of the operations and there are three touch and go's. During IFR conditions, the
busy hour count of small aircraft operations drops to two single-engine and five
light twin-engine aircraft and arrivals constitute 55 percent of the operationms.
There are no touch and go's during IFR conditions. The airport typically operates
with arrivals on one runway and departures on the other.

+

SN

SOLUTION: The work sheet on page 5 illustrates one method of recording data.

1. Weather. Enter the weather condition(s) applicable to the capacity detef-
mination in column 1.

2. Runway-use. From figure 3-2 (illustrated), the runway-use configuration
diagram is No. 43. Enter this diagram number in column 3, and a line sketch of the
configuration in column 2.

3. Capacity Pigure(s). The appropriate figures for determining capacity are
No. 3-27 for VFR conditions and No. 3-59 for IFR conditions. These VFR and IFR
references are entered on the line in column 4 corresponding to the weather
condition.

Rusway INTERSECTION Fisume No.

Dias. Distance 1w Feev For CapaciTy For DeLay
Ruswar-use Diachan L] 1) {y} YFR FR VF| JFR
A3 0 vo 1999] ~ 406 385 | 391
[1] 2000 10 4399) - %000 | 3-8 360 ] 386 ] >0
» L} 5000 vo 8000§ - 4000 | 3-29 | 3-61 | 386 | 399
% Ovo1999]| »%000 | 3-30 ] 362 386 ] 399
LV 2000 1o 4993 * %000 | 331 } 363 | 371 | 302
NS _ 1 5000 vo $000F » %000 } 3-32 § 36 ) 3-71 | 3-102
an

0N va 10001 . AN T 2 ? Fn - - - A

A A

Figure A2-1. Hourly capacity of the runway component
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4, Mix Index. This input is calculated using data provided in the example
statement. Table 1-1 (illustrated) is used to make the conversion.

Table 1-1. Aircraft classifications

Aircraft | Max. Cert. T.O. Number Wake Turbulence
Class Weight (1lbs) Engines | Classification
A 8ingle
12,500 or less Small (8)
B Milti
c 12,500 - 300,000 Milti Large (L)
D over 300,000 Mmlti Heavy (H)

The computation of aircraft mix is carried out by setting up a table in the follow-
ing format. The percent of operations by each aircraft class is recorded in columns
5 through 8.

Aircraft VFR Mix IFR Mix
Description Class No. Ops.|% Ops. No. Ops. $ Ops.
Single-engined A 13 26 2 6
Light-twins B 10 20 5 15
Transport-type C 25 50 25 73
Widebodied D 2 4 2 6
Totals (No. Ops. & % Ops.) 50 100 34 100

The mix indices are calculated and entered in column 9.
VFR = 50+3(4) = 62
IFR = 73+3(6) = 91

5. Percent Arrivals. The percent arrivals is given as 45 for VFR conditions
and 55 for IFR conditions. Enter in column 10.

6. Hourly Capacity Base (C*). Obtain C* from figure 3-27 for VFR and 3-59
for IFR, and enter in column 14.

7. Touch and Go Factor (T). The statement specified 3 touch and gos during
VFR and none in IFR. Since a touch and go is a landing and a takeoff (2 operations),
the percent of touch and go operations in VFR conditions is 6/50 or 12 percent.
Obtain the touch and go factor T from figure 3-27 for VFR and 3-59 for IFR and enter
in column 15.

Figure A2-1. Hourly capacity of the runway component (cont.)
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9/23/83

A landing aircraft might exit at the runway intersection
(1600 feet) or at one of the three right-angled exits located 3000, 4500, and 6000
From figures 3-27 for VFR and 3-59 for IFR, determine the
In this example, only two exits are within the
Enter the exit locations in columns 12 and the

The exit factors E are entered in column 16.

Figure A2-1.

Bourly capacity of the runway component (cont.)
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9. Calculate Capacity. Compute the hourly capacity of the runway-use configur-
tion and enter in column 17.

VFR Capacity = 89:1.06°0.94 = 88.68 or 89 operations per hour

IFR Capacity = 53°1.00°0.97 = 51.41 or 51 operations per hour

Sourly Poucly

Capacity Kix ] Jercent | Percent funvey Exits Capes. [T 0 G it | Camscity

- ol s o o i Bl e e 1 3l bl il OO
- — — 3 +‘!‘ F'T'Mg.r'l - { 2 )V T I3 b { S A
VFR 43 3-27 |26 {20]s0] 4] 62 45 12 145 |60 2| 89 [1.06 | .94 89
IFR 359 | 6{15473] 6] 91 55 o |60 1153 j1.00| .97 | 51

Work sheet for runway hourly capacity.

10. Conclusion. The calculated hourly capacities of the runway-use configura-
tion of 89 operations per hour in VFR conditions and 51 operations per hour in IFR
conditions exceeds the aeronautical demands of 50 VFR operations and 34 IFR opera-

tions specified in the statement.

Figure A2-1. BHourly capacity of the runway component (cont.)
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EXAMPLE 2. Determine the VFR and IFR capacity of taxiway crossings (A and B) for
the airport of example 1 when operated as shown. Use the traffic data from example
1. NOTE: Runway usage is reversed from that used in example 1 to permit illusta-
tion of the crossing effect on both arrivals and departures.

SOLUTION: The work sheet on page 7 illustrates one method of recording data.

1. Weather. Enter type of weather in column 1.

2. Crossing Location. Identify and enter crossing locations in columns 2
and 3. Taxiway crossing (A) is 2300 feet from the arrival threshold ard taxiway
crossing (B) is 3000 feet from the departure threshold.

3. Runway Operations Rate. Determine operations rate and enter in column 4.
The airport has a VFR demand of 50 operations per hour with 45 percent arrivals,
~i,e., 23 arrivals and 27 departures. The touch-and-go adjustment reduces the depar-
tyre demand to 24 operations. In IFR there are 19 arrivals and 15 departures.

4., Mix Index. Calculate the mix index and enter in column 5. VFR mix index
is 62 and IFR mix index is 91.

5. Taxiway Crossing Capacities. Obtain crossing capacities from figure 3-66A
(illustrated) for the arrival crossing (A) and figure 3-67A (illustrated) for the
departure crossing (B) and enter in columns 6 and 7.

Crossing A (arrivals) VFR capacity = 107, and IFR capacity

92

Crossing B (departures) VFR capacity = 125, and IFR capacity = 112

Figure A2-2. Hourly capacity of the taxiway component
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5 ‘ 50
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NiX INDEX -- PERCENT(C+3D) MIX INDEX -- PERCENT(C+3D)
Figure 3-66 (arrivals). Figure 3-67 (departures).
Taxiway Crossing Capacities
Distance Runway (Operations per Hour)
Weather | Taxiway from Ops. | Mix Arrivals and Departures
Crossing | Threshold | Rate | Index | Mixed Operations| Plus T & G
1 2 3 4 5 6 7
VFR A 2300! 24 02 107 -
" B 3000 20 62 - 125
IFR A 2300 15 91 92 -
" B 3000 19 91 - 112

6. Conclusion.

Work sheet for taxiway crossing capacities.

The taxiway crossing capacities for the stipulated operational
conditions would not be capacity limiting since the demand is less than one-fourth
of the theoretical capacity.

Figure A2-2,

Hourly capacity of the taxziway component (cont.)
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EXAMPLE 3. Determine the hourly capacity of the terminal gate complex at the air-
port of example 1. It has 10 gates allocated to three airlines X, Y, and 2. Only
the end gates X-3 and Y-3 are capable of accommodating widebodied aircraft. During
an hour; airline X schedules 13 non-widebodies with an average gate time of 45 minu-
tes and two widebodies with an average gate time of 55 minutes. Airline Y schedules
eight non-widebodies with an average gate time of 40 minutes and airline Z schedules
four non-widebodies with an average gate time of 35 minutes.

SOLUTION: The work sheet on page 9 illustrates one method of recording data.

1. Gates Groups. The gate groups (airlines identification) and type of gates
are entered in columns 1, 4, 5, and 13.

2. Gate Mix. Operational demands are entered in columns 2 and 3. The gate
nix obtained by dividing the number of non-widebodied operations by the total number
of operations is entered in column 6. '

3. Gate Percentage. Calculate the percentage of widebodied gates in each gate
group and enter in column 7.

4. Gate Occupancy Time. Gate times are entered in columns 8 and 9. Since
gate times vary by airline and location, it is presumed that the example average
gate occupancy times were obtained by on-site surveys.

5. Gate Occupancy Ratio. Gate occupancy ratio (R), entered in column 10, is
determined by dividing the average gate occupancy time of the widebodied aircraft by
that of the non-widebodied aircraft.

Airline X, R = 55/45 = 1,22

When no widebodied aircraft are accomodated, R equals 1.00

Pigure A2-3. Hourly capacity of gate group component
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6. Gate Capacity. Calculate the hourly capacity for each gate group from the
equation G*+*S*N where N equals the number of gates in the group. Obtain values for
G* and S from figure 3-68 (illustrated) and entered in columns 11 and 12, Do not
interpolate, use the chart with the lower R value.

~ 0 . : L0
uE - PERCENT NON-WIDEBOD ‘
ot § ] R AIRCRAFT Y ""8'0 = y

« N i / d 4

w p/
g a 3.9 " 0,844
r S
§§ 11T v 7

w 2.0 Al e ~ 0,6
£ S % /
5% R=10| | w,.03
B 5 % 5 N @ b
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4.0 (MINUTES) 3 - 1

HE PERCENT NON-WIDEBODY 0. 2fuaet=t1"] - -
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[ 3 st
§z PERCENT OF GATES THE THAT
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Q% B R ..ﬁ" ! - 2 YN N -
38 2 N H S % 1 (PERCLNT NON-WIDEBODY AIRCRAFT)
pE™ W
s2 AR RN -
=2 R o —
Ea R=1.2
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-
H
He
14

2

t

3
]
3
£

Non-widebody (N)  Widebody (W)

Gate Average Gate Gate Hourly | Gate | No. Hourly
Demand No. Gates Gate Mix Time (Min.) Occupancy Ca
Group Ratio PaC: | gize |Gates Capacity
(M) (W) (N) (w) N) (W) (N) (W) (Ty/Tp) Base
M v | (T (Ty) (R} (G*) (8) (N) | (G*+5°N)
1 2 3 4 5 6 7 L] 1) 10 11 12 13 14
X 13 2 4 1 87 | 20 45 55 1.22 2.6 971 5 13
Y 8 0 2 1 100 | 33 40 0 1,00 3.0 1,00 | 3 9
z 4 0 2 0 00| o 35 ) 1.00 3.4 1.00 2 7
Capacity of the Terminal 29

Work sheet for gate capacity.

7. Conclusion. The gate group capacity of airline X is two operations short
of its demand, whereas the calculated gate group capacities of airlines Y and 2
exceed their demand “»y one and three operations respectively. The terminal capacity
exceeds the combined airline demand by two operations per hour.

Figure A2-3. Hourly capacity of gate group components {(cont.)
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EXAMPLE 4. Identify the constraining component under VFR conditions of the example
alrport. Use previously calculated data.

SOLUTION: The work sheet below illustrates one method of recording data.

1. Capacity and Demand. The airport components, hourly capacities and demands
obtained from examples 1, 2, and 3 are entered in columns 2 and 3 of the work sheet.

2. Demand Ratio. Divide each component demand by the runway demand and enter
in column 4.

3. Component Quotients. Divide each components hourly capacity by its demand
ratio and enter in column 5.

§. Constraining Component. Identify the lowest component quotient in column 5
(i.e. 54).

Demand Ratio | Component Quotient
Hourly | Hourly | Componet Demand | Component Capacity
Compgnent Capgcity Demand | Runway Demand Demand Ratio
2 3 4 5

Runway 89 50 50/50 = 1.00 89/1.00 = 89
Twy Xing A 107 20 20/50 = 40 107/.40 = 267
Twy Xing B 125 24 24/50 = 48 |125/,48 = 260
Gates 29 27 27/50 = .54 29/.54 = 54

Work sheet for identifying the constraining component.

5. Conclusion. The constraining component is the terminal gate complex which
1limits the airports hourly capacity to 54 operations per hour.

Pigure A2-4. Airport hourly capacity

10
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EXAMPLE 5. Determine the ASV of the example airport assuming there are 219,750
annual operations, 690 average day operations and 50 peak hour operations.

SOLUTION: The work sheet on page 12 illustrates one method of recording data.
1. Calculate Cy,.
a. Runway-use Configuration. Identify the different runway-use conditions

used over the course of a yvear and the mix index for each use. Enter in columns
1 through 4.

b. Percent of Use (P). Identify the percent of the time each configuration
is used and enter in column 5. The figures shown on the work sheet in column 5 are
hypothetical.

c. Runway Hourly Capacity (C). Calculate the hourly capacities of oper-
ating conditions as in example 1 and enter in column 6. Example 1 data are used for
operating conditions 1 and 2.

d. Maximum Capacity Configuration. Identify the runway-use configuration
that provides the maximum capacity.

e. Percent of Maximum Capacity. Divide the hourly capacity of each runway-
use configuration by the capacity of the configuration that provides the maximum
capacity and enter in column 7.

Operating condition 1 89/89%9 = 100
" b 2 51/89 = 57
" . 3 62/89 = 70
" " 4 52/89 = 58
. » 5 59/89 = 66
. . 6 46/89 = 52

f. ASV Weighting Factor (W). From Table 3-1, identify the weighting factor
(W) for each operating condition and enter in column 8.

Table 3-1. ASV Weighting Pactors

Percent of Weighting Pactors
Maxisum IR IR
Capacity Mix Index | Mix Index | Mix Index
(0-20) (21-50) (51-180)
91+ 1 1 1 1
81-90 5 1 3 s
66-80 15 2 8 15
51-6S 20 3 12 20
0-50 25 4 16 25

Figure A2-5. Annual service volume

11
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Percent Hourly Percent | Weighting
Operating Condition Mix | of Year | Capacity | Maximum Pactor

Ho. | Weather| -use Diagram | Index P) {C) - Capacity L)

1 2 3 4 [ [ 1 ]

1 VFR “~ 62 74 89 100 1

2 IFR * N 5 51 57 20
\v4

3 VFR \L 62 5 62 70 15

4 IFR 91 5 52 58 20

5 | v l 62 4 59 66 15
\ or

[ IFR 91 4 46 52 20

7 IFR Below Minimums 3 - 25

Work sheet for ASV factors.

g. Weighted Hourly Capacity (Cy). Calculate the weighted hourly capacity
using the following equation:

. (PlC]_Wl) + (PaCoW3) + =»-- (PnCan)
(PiW1) + (P2W2) + <+~ (PpWp)

- (274°89-1) + (.05-51-20) + (.05-62-15) + (.05-52-20) + (.04-59-15) +
G (.74°1) + (.05-20) + (.05-15) + (.05-20) + (.04°-15) +

(.04-46°20) + (.03-0-25)
(.04-29) + (.03-25)

_ 287.56

Cy 5 64 °F 51 operations per hour.

2. Daily Demand Ratio (D). Calculate D using the equation:

Annual - 219,750 _
Average Day-—peak month 690

D=

318

3. BHourly Demand Ratio (H). Calculate B from the equation:

H= Average Day--peak month - 890
Average Peak Hour-—peak month 50

= 14

4. Calculate ASV. ASV is calculated from the equation ASV=C,+D-H
ASV = 51-318-14 = 227,052 operations per year.

5. Conclusion. ASV is an indicator of the annual operational capability of an
airport adjusted for differences in hourly capacities which occur over the course of
a year. In this example, the airport theoretically could have accommodated and
additional 7,302 operations during the year.

Figure A2-5. Anmual service volume (cont.)
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EXAMPLE 6. Determine the hourly delay in VFR and IFR weather conditions for the
example airport in its predominate mode of operation. The peak 15 minute demand in

VFR is 20 operations and in IFR it is 15 operations. Extract necessary data from
examples 1 through 5.

SOLUTION: The work sheet on page 16 illustrates one method of recording data.

1. Hourly Capacity. Enter the hourly capacities calculated in example 1
(89 VFR, 51 IFR) in column 5.

2. Identify Delay Figure Nos. From figure 3-2 (illustrated), identify the
runway—-use configuration as No. 43 and figures 3-85 and 3-91 for determining VFR and
IFR delay. Enter in columns 2, 3, and 4.

Runway INTERSECTION Fieure No.
Dias. DisTance tu FeeY For Capacity For Devay

RuNvAY-USE Diagran | No, (1) (42} VFR { [FR YFR | IFR
3 07v01999f « 2003 | 3-27 | 359 ] 385 | 3-8
- LL] 2000 10 4399 - %000 | 328 ] 360 | 385 | 399
,.,). A5 5000 vo 8000| - 4000 § 3-29 | 361 | 386 | 3-99
Y- % 0701999 »2000 | 330 | 3-62 | 3-8 | 3-99

7 2000 1o 4999 o %000 | 3-31 | 363 | 371 | 3-102
A _ ] 5000 ro 8000] e 4000 ] 3-32 1 364§ 3-71 | 3102

51\ I 0vo1999f - 4000 | 327 | 359 | 585 [ 391
', 50 | 200070 4999) < %000 | 328 | 260 | 385 | 38

| 51 | 500 roso00f - n000 | 320 | 361 35 | 39

52 oro19o9f 000 | 330 | 362 | 385 | 39

53 | 200tovss) va00 | 331 | 365 ) 371 | 3
ss | 5000 vo8000f »e000 | 33| 3a3) 37 | 3

AN\ ccm Dorn 10001 < annn 1 79w T sea b var T v ae

3. Demands. Enter the hourly demand from example 1 (50 VFR, 34 IFR) in
column 6, and the 15 minute demands of 20 VFR and 15 IFR in column 7.

4. Demand/Capacity Ratio. Calculate the D/C ratios and enter in column 8.

D/C ratio VFR = 50/89 = 0,56

D/C ratio IFR = 34/51 = 0.67
5. Delay Indices. From figure 3-85 and 3-91 (illustrated), obtain arrival
delay index (ADI) and departure delay index (DDI) and enter in columns 11 and 13.

Enter example 1 mix indices in column 10 (62 VPR, 91 IFR) and percent arrivals in
column 9 (45% VFR, 55% 1IFR).

Figure A2-6. Hourly delay
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9/23/83

Pigure A2-6. BHourly delav (cont.)
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6. Delay Factors. Calculate the arrival and departure delay factors (ADF and
DDF) using the equation ADF = ADI-(D/C) and DDF = DDI*(D/C). Enter results in
columns 12 and 14.

ADF for VFR = 0.95°0.56 = 0,53 DDF for VFR = 0.78-0.56 = 0.44
ADF for IFR = 1.00°0.67 = 0.67 DDF for IFR = 0.47-0.67 = 0.31

7. Demand Profile Factor (DPF). Divide the 15 minute demand (column 7) by the
hourly demand (column 5) and multiply the result by 100. Enter results in column 15.

DPF for VFR = (20/50)-100 = 40%
DPF for IFR = (15/34) 100 = 44%

8. Determine Average Delay. Using figure 3-69 (illustrated), the delay fac-
tors (columns 12 and 14), and the demand profile factors (column 15), determine the

average delay to an arriving and a departing aircraft for VFR and IFR conditions and
enter in column 16 and 17.

10

: 2
=_ 8 1
2 *
> § C b 1
SF fasin H
- 6 s
# s
- s
4 DEMAND PROFILE FACTOR- 5 1
['7Y T
S
2 45 S0
11 1
-4 + .
0 2l

0 0.2 0.4 0.6 0.8 1,0
DELAY FACTOR

Freure 3-69. AVERAGE AIRCRAFT DELAY IN AN HOUR.

Figure A2-f “rly delay (cont.)
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9. Hourly Delay. Calculate the hourly delay using the following equation and
enter in column 18.

Hourly delay = Hourly demand {(% arrivals-average arrival delay)
+ (% departures-average departure delay)])

Delay in VFR = 50 [(0.45°1.3)+(0.55-0.95)})= 55 minutes

Delay in IFR = 34 [(0.55+2.8)+(0.45-0.06))= 53 minutes

Demand
1 Delsy t. De Profile | aver. Delay Nourly
Fesenr | Toes [ Facens Delay

Configuration '_i::% . Dewand p/;:c hr:::. nix % Tacioc| Factoc {Minates) Do
. |VFR . N .
(o, fvms FIr gf_g_[E‘E_Em— Ratio] Are Index| aor | aor | o1 | voe Ree. T oog { uq
4 3 {85 89 | s0| 20 |.56| 45 | 62 |.95} .53| .78] .| 40 | 1.3] .95 55
\Lv 43 91] 51 341 15 |.671 | 55 91 h.oo| 67| 47| 31| w | 2.9 .60} 53

Work sheet for hourly delay.

10. Conclusion. Because the demand is significantly less than capacity, and the
scheduled airline operations are reasonably constant in VFR or IFR weather conditions,
there is little difference in the minutes of delay experienced in the typical VFR or

IFR hour.

Figure A2-6. Hourly delay (cont.)
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EXAMPLE 7., Determine the daily delay in VFR conditions for the example airport.

The hourly demand for a typical VFR day is as plotted. Demand is always less than
capacity. Por demands of 11 to 44 operations per hour, arrivals equal departures.
Por demands over 44 operations per hour, the arrival rate drops to 45 percent. Noise
abatement practices limit the airport to the use of one runway from 10:00 pm to 7:00

| L

onrrnB R raaERRRRENYRRESEEEBRNER

0 2 L3 6 8 10 12 1% 16 18 20 2 -]
TR ( 24 Hour Clock )

Histograph of daily demand

SOLUTION: The work sheet on page 18 illustrates one method of recording data.

1. Calculate Capacities. Calculated runway capacities for the different
operating conditions are illustrated below. Assumptions were made for demand,
aircraft mix, and percent of touch and go's for the first four operating conditioms.
Data from example 1 are used for the fifth operating condition.

Capecity ::x- vele Towoh . ::'run it :}’q
agand %_ﬂ'ﬁ'ﬂ%ﬁ .geo? m]:l “‘::'—zz','r':"r.{—'—%"?: :!B CERL
11-19] '\ 1] 3 23ls] 2] o] 2 | =0 5 |zo]us|60 1 j103 {1.04| .86] 92
it BN 51 - { wlss] sl o] s w 2o |vfv e 1 |08 }1.08) .85] o7
20-35 | n 35135 ol % " 10_J»n [n 1= 2 102 11.03] .921 97
| 36— ol 27lu2] 1] s 50 8 I ||~ " 194 |1,03] 92| &
™ 3] 27|  fesleofso] u] 62 | 45 | 12 [olusjeol |2 ]e8]1.06] .ou] e

Work sheet for hourly capacity,

Pigure A2-7. Daily delay, D/C ratio equal or less than 1.00
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2. Calculate Hourly Delay. The hourly runway delay calculations of example 6
are repeated 24 times to develop average arrival and departure delays per aircraft
and the minutes of delay for each hour. Assume the demand is fairly uniform so that
the DPF (column 1l) is 25 when the demand is less than 10 operations per hour. Wwhen
the demand is 10 or more, the DPF is 40, Forty percent of the operations occur in a
15 minute period whenever the demand is 10 or more.

Arrival Do-hy Depart. Delay | Delay [ Aver. Delay | Bourly

_Bourly D/C | Mix [Index | Pactoc | Index | Factoc | Pactor | (Minutes) Delay

| _Bour  |wisc. [Gemand [Capacity |Bacic {tndex | Aoz | aor | oor | cor | oer Fare. T Dep. | (Minutes)|
by 2 3 . s [ 7 8 g _| 10 0 12 14
24100-01300 1 92 .01 0 0 0 o] 0 o] 0 o 0
01:00-02:00 0 - - - - - - - - - - -
02:00-03300 " - - - _ - - - - - - -
03:00-04:00 " - - - - - - - - - - -
04300-05 100 " - - _ - - - - - - - -
05100-06:00 3 92 | .03] 0 I .64].02].50 | .01} 25 010 °
06100-07:00 10 92 L1 ] 2 B4 .07 |.50 .06 | 40 .05] .05 1
07100-08:00 20 97 | .21 |30 {1.00} .21 }.63 ) 131 " |.30].15] &
08:00-09:00 30 | 8 | .uu[4s5 [1.00] .ua .65 | 29| v [.95] .50 28
09100-10:00 45 " | .51062 | 051 .48 1.78 | .37 ) " l1.10] .80 42
10100-11100 33 8 | .3713 j1.00] 37 }.63 | .23} " |.70].35] 17
11100-12:00 25 97 | .26} " "1 .26} " 16 " 4o{ 20| 7
12100-13:00 25 97 | .26] " "] 26" A6 v l.4o] 20| 7
13:00-14100 20 89 | om " Lo .21 " .60] 30| 14
14100-15:00 32 v | .36130 |1.00] .36].63 23] " 65| 351 16
15:00-163:00 45 " 51162 95| .48 .78 .39 * 11,10] 80| 42
16100-17100 50 " 561" n| 53] " R " .20] 95| 55
17:00-18100 48 " Sk ] 62 .95 .511.78 A3 " 11.20] 90| 50
18100-19:00 38 8 | 43145 J1.00f 431,65 | .28] » 1.90] .b0o}| 25
19100-20100 17 97 | .181 5 vl 18}.63 | .11 n |25 .15] &
20100-21300 10 " 01 " "l .00 " .06 " .05} .05 1
21100-22100 10 97 .10] 5 |1.00l .10].63 L0611 40 05| .05 1
22:00-23100 : 6 92 071 2 64] .04 1.50 LOhf 25 0 0 0
23100-24100 4 92 Oht o i .64 .03].50 021 25 o] 0 0
Daily Delay | 295

Work sheet for daily runway delay.

3. Total Delay. Sum the hourly delays, i.e. 295 minutes.

4. Conclusion. The 295 minutes of delay for the day is influenced by sche-
duling practices within the hour.

Figure A2-7. Daily delay, D/C ratio equal or less than 1.00 (cont.)
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EXAMPLE 8.

AC 150/5060-5

Appendix 2

Determine the daily delay in VFR conditions if the example airport

closes the north-south runway and the demand during the 3:00 PM to 6:00 PM time

period is increased to exceed the runways capacity.

onrrndnrradSlRREYRKERRES S EESRERRERTRB:

b o] ol ol o
°

SOLUTION:

10

12

™€ ( 2% Hour Clock )

Histograph of daily demand.

1. Identify Saturated Time Periods:

a. Calculate Capacities.

way condition are illustrated below.

runway, capacity values will differ from those of example 7.

‘16

The work sheet on page 21 illustrate one method of recording data.

Calculated runway capacities for the single run-

Since operations are limited to a single
Enter data from below

and from example 7 in columns 3, 4, 6, and 1l.

Bourly

A onipd in o 2 Mco 1 E’: ;.:c r.“ Copnctey
N1-19 113 40y551 5| o] s 50 20 |3olus{6of |1 )97 |1.10] .86| 92
35 B 35]35]30| o] 30 50 10 L] B ] 2 |7 |t.048) .93 69
4l y L 30l27{421 1] 45 45 8 L s I " 165 li.04]1 .93 63
hs-50 |- 26)20is0] u4{ 62 n 12 1" f I= 162 |1.10] .91f 62
E1-59 \ﬂ' " 21]171591 31 68 " 10 [ ] of » » 161 J1.08] .91 58
[1 3 20115162] 3} 71 45 9 |30]45]60 2 |58 ti.08] .91 55
Work sheet for capacity.

Pigure aA2-8.

Daily delay when D/C ratio is greater than 1.00

19



AC 150/5060-5 9/23/83
Appendix 2

b. Identify Saturated Period. Compare calculated capacities to the demand
histograph. The time period from initial overload through recovery (15:00 to 20:00)
is the saturated period.

14
Overload Cummulative

Time Period |Demand | Capacity | (Recovery) Overload
14:00-15:00 32 69 0 0
15:00-16:00 61 55 6 6
16:00-17:00 65 55 10 16
17:00-18:00 60 55 5 21
18:00-19:00 38 55 (17) 4
19:00-20:00 17 55 (4) 0

! 20:00-21:00 10 92 0 0

2, Saturated Period Delay. Calculate the delay for the saturated period
as follows:

a. Duration of Overload Phase. Identified as 15:00 to 18:00 hours.

b. AD/C Ratio. Calculate the AD/C ratio for the overload period and enter
in column 5.

. SL+65+60 _ 186 _ . ;5

AD/C = £5ic5+55 ~ 165

c. Percent Arrivals. Given as 45%.

d. Delay Indices. Obtain ADI and DDI from figure 3-71 and enter in
columns 7 and 9.

ADI at 40% = 0.74 DDI at 40% = 1.00
. 50% = 0.83 " 508 = 1.00
" 45% = 0.78 . 45% = 1.00

e, Arrival and Departure Delay Factors. Calculate ADF and DDF for the
saturated period by multiplying ADI and DDI by the AD/C ratio and enter in columns 8
and 10,

ADP = 0,.78-1.13 = 0.88
DDF = 1,00-1.13 = 1,13

f. Average Delays. Determine average delay from figure 3-70 for a 3-hour
overload phase and entered in columns 12 and 13.

Figure A2-8. Daily delay when D/C ratio is greater than 1.00 (cont.)
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g. Saturated Period Delay. Calculate the saturated period (DTS) delay and
enter in column 14.

DTS = (61+65+60+38+17) (45-4.9+(100-45) *13.7) /100
= 241(974.0) /100
= 2,347 minutes of delay

3. Hourly Delays Unsaturated Periods. Calculate hourly delays for the
unsaturated periods (24:00 to 15:00 and 20:00 to 24:00) as in example 6.

Arrival Delay | Depart. Delay | Delay | Aver. Delay | Sourly
i Bourly /¢ | Mix [Index [ Pactor | Index [ Factor | Factor Minutes Delay
e e e T T T e
24100-01100 1 92 - - - - - - - - - -
01100-02:00 0 " - - - - - - - - - -
02:00-03:00 0 " - - - - - - - - - -
03300-04100 0 " _ _ - - _ - - - - _
0410005100 0 " _ _ _ - _ _ - _ - -
03100-06:00 3 n 1.03] 5 1{.65].02],50).02 |4 }0.0}0.0 0
06:00-07100 10 92 .11 51| .65} .07 | .50} .06 v 1o.1]0.0 1
07:00-08:00 20 | 69 .29} 3 | .70] .20 | .52].15 " _{0.2}0.2 4
06100-09:00 29 | 65 |.62] 45| .72{ .45 | .65f.00 | » [1.0{0.8] 35
99:00-10:00 45 | 62 1.73]| 62 | .67] .49 | .74 l.54 | " f41.1]1.4] 57
10100-11:00 33 69 | .48 30 | .70) .34 | .561.27 " |o.6]o.%] 17
11100-12:00 25 " .36 " n|l.25] .52].19 " 0.4} 0.2 8
1240013100 25 " 360 v | .25 | ,521.19 v 1o.4)0.2 8
13100-14:00 30 " A3 " "3 .30 | .531.23 " 0.5 0.3 12
14100-15:00 32 69 | .46 30 ] .70f{ .32 | .56}.26 | 40 }Jo.6]o.4]| 16
15100-16100 61 55 ) -)
16100-17100 65 n opl1.13 0 71 | .78] .88 [1.00 [1.13 %0 4.9 13,7 {2347
17300-18:00 60 "
18:00-19:00 38 "
19:00-20:00 17 55 ~
20100~21100 10 92 11 5] .65 .07 .50].06 | b0 |o.1]o0.0 1
21:00-22:00 10 " .11 " L v 1,06 " 0.1] 0.0 1
22300-23100 6 " .07 " vl ,05 " 04 " 0.0} 0.0 0
23100-24100 4 92 o4l 54| .65| .03 | .50].02 | 40 0.0} 0.0 0
Daily Delay | 26507

Work sheet for daily delay when D/C ratio is greater than 1.00.

4. Daily Delay. Sum the hourly delays for the saturated and unsaturated
periods, i.e. 2,507 minutes.

5. Conclusion. When demand exceeds capacity for several consecutive hours,
daily delays increase significantly.

Figure A2-8. Daily delay when D/C ratio is greater than 1.00 (cont.)
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EXAMPLE 9. Determine the annual runway delay for the example airport, assuming that
the airport has an annual demand of 153,000 operations, a demand profile factor of
40, no runway closures, and relatively uniform daily demand throughout each month.

SOLUTION: The work sheet on page 25 illustrates one method of recording data.
NOTE: Use procedures illustrated in examples 7 and 8 to determine the delays for

VFR and IFR days. To allow for seasonal variations of demand, 24 representative
days are used, i.e., a VFR and an IFR day for each calender month.

1. Distribute Demands. Distribute the annual demand of 153,000 operations to
repregsentative daily demands as follows:

a. Distribute to Monthg. Distribute annual demand to the 12 calendar
months and enter in column 3. Use historical data when available.

b. Distribute to Days. Monthly demand is uniformly distributed over the
days of the month and entered in column 4.

January: 11,631 operations = 375 operations/average day
31 days

2. Develop Representative Days Demands. Adjust average day demand to representative
day demands to account for differences in VFR and IFR operations, as follows:

a. Percent IFR Weather. Fiom historical records, determine the percent of
the time that IFR (and PVC) weather conditions prevail in each of the months and
enter in column 6.

January: 18% IFR weather
82% VFR weather

b. Number of Representative Days. Convert percentages of VFR and IFR weather
to days and enter results in column 7.

January: 31 days-82% VFR weather = 25.4 VFR days
31 days-18% IFR weather = 5.6 IFR days

c. Percent IFR Demand. The IFR demand is 68% of VFR demand.

d. Representative Day Demands. Calculate daily demand as follows and
enter in column 8.

100-375 - 37500
100-18(1-68/100)  94.24

January: = 398 VFR ops/day

398-68/100 = 271 IFR ops/day

Figure A2~9. Annual delay
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3. Develop Hourly Demand for Representative Days. From historical data,
determine the percentage of daily operations occuring in each hour of the day. The
percentage of demand for each hour is assumed to be the same for each representative
day whether it is an IFR or VFR day. A work sheet, similar to that on page 24, is
useful for keeping track of hourly demands.

4. Representative Daily Delay. Calculated delay for a VFR day in January is
illustrate ow using the procedures of examples 7 and 8. Enter calculated delays
in column 9.

Arrival I!I._nx_‘_%g.__h_hy_‘ Delay | Aver. Delay | Bourly

] Bourly b/c | mix ]Index }Pactor] Index| Pactor | Pactor (Minutes) Delay

—Bour___iisc. fiemand (Capacley Hhatle e O T T T T T oo
24:00-01:00 1 ) - - - - - - - - - - -
01:00-02:00 0 - - - - - - - - - - -
02:60-03100 0 - - - - - - - - - - -
03:00-04:00 0 - - - - - - - - - - -
04:00-85:00 0 - - - - - - - - - - -
0530006100 2 - - - - - - - - - - -
06:00-07:00 8 - - - - - - - - - - 4
071000800 16 | 97 .16 5 |1.00} .16 ] .62] .10} 40 .15} .10 2
08:00-49:00 3 |97 |.32]% wl .32 .63] .20 » |.s5].25] 12
©9100-10:00 37 | 89 42 | us o | 42 65 .27 » |.85] .40 23
10¢00-11:00 27 97 .28 |30 vl .,28] .63} .18 " J4o| .20 8
11:00-12:00 20 " L2 0 " |21 " 13 ) » {.30].10] &
12:00-13:08 20 " 210 " | .21 L -1 301 .10} &
13100-14:00 24 " 25 0 o}, 25 ] » 1 6] » 3Bl.sl 6

14:00-13:00 26 | 97 .27 130 n 27| .63] a7 ) " l.wof.is)] 7 i

18100-16100 37 | 8 42 Jas ol a2 .65 271 » |.8] .40 23
16100-17:00 49 n R " 1,46 " .30 " 1.00] .50 ] 31
17:00-18:00 % | 8 Ly fas wp.ab | 65) 29 " |.o0f.u5] 26
18:00-19:00 31 1 97 .32 130 n].321 630 .20 " |.550.25] 12
1910020300 14 | 97 A% 1 5 |1.00] L14 ] 62 09| 40 }.10f .10 1
20:00-21100 8 - - - - - - - - - - 1
21:00-22:00 8 - - - - - - - - - - 1
22:00-23:00 5 - - - - - - - - - - 1
23:00-24:00 3 - - - - - - - - - - -
Daily Delay 16}

Generally, it is not necessary to calculate delay for very low levels of demand. In

this example, a one minute delay was assumed for demands between 5 to 10 operations
per hour.

Figure A2-9. Annual runway delay (cont.)
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TABULATION OF HOURLY DEMAND FOR REPRESENTATIVE DAYS

¢ xypusddy

6-090G6/0ST N

Clock | Daily Jan Feb Mar Apr May Jun Jul Aug Sep
Time Ops |VFR {IPR]IVFR [ IFR] VFR J IFR | VFR | IFR | VFR | IFR | VFR | IFR | VFR | IFR | VFR | IFR | VER| IFR
100 s 398 | 271 [ 414 | 282 | 430 ] 292 | 428 | 291 | 436 | 296 | 478 ] 325 ] 473 | 322 ]| 521 } 354 | 440 299
12-1 .2 1 1 1 1 1 1 1 1 1 1 ir 1 1 1 1 1 1 1
1-2 0 0 0 0 0 0 0 0 0 0 0 o] ol o 0 0 0 0 0
2-3 0 0 0 0 0 0 0 0 0 0 0 0] 0 9 9 0 0 0 0
3-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4-5 0 0 0 0 0 0 0 o 0 0 o] o 0 1) 0 0 0 0 9
5-6 .6 2 2] 2 2 3 2 3 2 3 2 3) .2 3 2 3 2 3 2
6-17 2.0 8 5 8 6 9 6 9 6 9 6] 10 61 9 61 10 7 9 6
7-8 4.1 16§ 111 171 12} 18] 12§ 18| 12] 18] 12] 20] 13{ 19] 13] 21] 1541 18] 12
8-9 7.9 3L ] 20| 33] 22} 34 ] 23] 34| 23] 341 23] 38| 26| 37) 25] 41] 28] 35| 24
9-10 | 9.2 371 25 38| 261 40] 271 391 27] 40] 27] 44] 30| 44] 30] 48] 33 ) 40] 28
‘o-11 6.7 27] 18] 28] 19] 29 ] 20 29} 19] 291 20| 32} 221 32] 22] 35/ 24] 29| 20
11-12 5.1 20| 14] 22 ] 14] 22] 15| 220 15§ 22] 15| 241 171 24§ 16] 27| 18] 22] 15
12-13 | 5.1 20| 14] 21] 14] 22] 15 221 15} 22] 151 241 17} 24} 16] 27 ] 18 ! 22| 15
13-14 } 6.1 241 17] 25 17] 26] 18| 26 18] 27} 18] 29 ] 20] 29§ 20 32] 22| 27; 18
14-15 | 6.5 261 181 27] 18] 28] 19 28] 19| 28| 19| 31| 21| 31 { 21] 34] 23| 29| 19
15-16 | 9.2 371 251 40 26| 40] 2711 39] 27] 40] 27} 44) 30} 44] 30] 48 33 ) 40] 28
16-17 J10.2 41 { 28§ 42] 29] 44| 30| 44] 30| 44] 30] 49} 33| 48] 33] 53] 36| 45] 30
17-18 | 9.8 39] 271 41 ] 28] 42| 297 42] 29} 43] 29] 47| 32} 46 3 32| 51| 351 43) 29
18-19 | 7.7 31 211 3271 22 33| 22} 33] 22| 34} 23} 37] 25] 36 ] 25| 40} 27] 34] 23
19-20 | 3.5 14 9§ 14} 10} 15] 10} 15} 0] 15§ 10} 17} 11| 17 ] 11§ 18} 12§ 15] 10
20-21 | 2.0 8 5 8 6 9 6 9 6 9 61 10 6 9 61 10 7 9 6
FI—ZZ 2.0 8 5 8 6 9 6 9 6 9 6} 10 6 9 6 10 ? 9 6
22-23 11.2 5 3 5 3 5 4 5 3 5 4 6 4 6 4 6 4 5 4
{23-24 .8 3 2 3 2 3 2 3 2 3 2 4 3 4 3 4 3 4 2

Representative daily denand VFR - IFR calculations.

January 12:00 to 13:00 hours.
VFR = 0.051°398 = 20
IFR = 0.051-271 = 14

€8/€2/6
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5. Monthly Delay. The delay for each representative VFR and IFR day is multi-
plied by the number of representative days and entered in column 10. Total monthly
delay is entered in column 11.

6. Annual Delay. Sum monthly delays to obtain annual delay.

Demand| Ave. Monthly Delay
No. per Daily Percent Representative Day(s) (minutes)

Month | Days| Month | Demand| Weather | Occur.| No. of Days Demand Delay | VFR/IFR Total
1 2 3 4 5 6 ] 7 8 9 10 11

Jan. 31 11,631 375 VFR 82 25.4 398 163 4,140
IFR 18 5.6 271 116 650 4,790

Peb 28 10,926 390 VFR 80 22.4 414 185 4,144
IFR 20 5.6 282 130 728 4,872

Mar. 31 12,561 405 VFR 85 26.4 430 199 5,254
IFR 15 4.6 292 146 146 5,926

Apr. | 30 12,096 403 VFR 87 26.1 428 193 5,037
IFR 13 3.9 291 145 566 5,603

May 31 12,756 411 VFR 90 27.9 436 201 5,608
IFR 10 3.1 296 8 459 6,067

June | 30 13,508 450 VFR 92 27.6 478 278 7,673
IFR 8 2.4 325 195 468 8,141

July | 31 13,832 446 VFR 95 29.4 473 270 7,938
IFR 5 1.6 322 190 304 8,242

Ang. | 31 15,227 491 VFR 98 30.4 521 358 10,792
IFR 2 0.6 354 251 151 10,943

Sep. 30 12,456 415 VFR 98 29.4 440 209 6,145
IFR 2 0.6 299 150 90 6,235

Oct. 31 13,119 423 VFR 96 29.8 499 225 6,705
IFR 4 1.2 305 162 194 6,899

Nov. 30 12,456 415 VFR 90 27.0 440 209 5,643
IFR 10 3.0 299 150 450 6,093

Dec. 31 12,432 401 VFR 85 26.3 426 192 5,050
IFR 15 4.7 290 143 672 5,722

VFR 74,129
TOTALS : IFR 5,404 79,533

Work sheet for annual delay.

7. Conclusion. Variations in demand contribute more to the 79,533 minutes of
delay than weather, as can be seen in the difference between VFR delays and IFR
delays for any month.

Figure A2-9. Annual delay (cont.)
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EXAMPLE 10. Determine the hourly demand that results in an average departure delay
of 0.5 minutes in VFR conditions. The demand profile factor is 40, the runway capa-
city is 89, the mix index is 62, and the arrival rate is 45 percent.

SOLUTION: Use a trial demand and compute the associated delay. Repeat for a
refined demand closer to the target delay. Plotting the calculated demand--delay
values on a graph will expedite the procedure.

1. Plot Known Point. From example 6, the average departure delay in VFR con-
ditions is 0.95 minutes when the demand is 50 operations per hour. Plot this point.

2. Calculate and Plot a Second Demand--Delay. Select a second demand, calcu-
late the delay, and plot the point.

a. A demand of 25 operations per hour is selected.

b. The demand to capacity ratio is 25/89 or 0.28.

c. From figure 3-85, the departure delay index is 0.75.

d. The departure delay factor is 0.75-0.28 or 0.21.

e. PFrom figure 3-69, the average delay to a departure is 0.22 minutes.

f. Plot the point and connect the two points.

1.0 - .
L--".-..--_-....--..------q--//
0.9 -
O.8
o>
O'
3 7 7
& o6 /
4+~
92
£+ 0.5 | > > -
[SHa]
o
249 0.4
g .
8 0.3 T‘ é
Q
z 0.2 fm===
0.0 &

15 20 25 30 35 40 45 50 55
Demand (Operations/Hour)

Demand versus delay graph.

Figqure A2-10. Hourly demand at a specified level of delay
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3. Graphic Delay Demand. The 0.5 minute delay line intersects the plotted
line at a demand of 34 operations per hour.

4. Check Graphic Derived Demand. Calculate and plot the graphically derived
demand.

a. The demand is 34 operations per hour.

b. The demand to capacity ratio is 34/89 or 0.38.

¢. The departure delay index is 0.75.

d. The departure delay factor is 0.75-0.38 or 0.285; say 0.29.
e. Prom figure 3-69, average departure delay is 0.5 minutes.

5. Conclusion. Limiting the @emand to 34 operations per hour meets the
average delay of 0.5 minutes per departing aircraft.

Figure A2-10. Hourly demand at a specified level of delay (cont.)
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APPENDIX 3, EXAMPLES APPLYING CHAPTER 4 CALCULATIONS

1. GENERAL. The examples in this appendix illustrate applications of chapter 4
capacity calculations with portions of the appropriate figures reproduced in the
examples.

2, EXAMPLES. Four examples, figures A3-1 through A3-4, follow:
a. Hourly capacity in PVC condition (figure A3-l).
b. Hourly capacity in tnhe absence of radar coverage or ILS (figure A3-2).

c. Hourly capacity of parallel Qrunway airport with one runway restricted to
small aircraft (figure A3-3).

d. Hourly capacity of a single runway airport used exclusively by small
aircraft that lacks radar or ILS (figure A3-4).
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EXAMPLE 1. Determine the capacity of the example airport in PVC conditions. Opera-
tions are limited to the N-S runway. Hourly demand consists of 25 Class C and two
Class D aircraft with a 55 percent arrival rate.

+

b
T

+

1. Capacity Figure. From figure 4-1 (illustrated), the runway-use configura-
tion is diagram No. 1, and the figure for determining capacity is No. 4-2.

SOLUTION:

‘ Pigure Mo. for Capacity
Poor

Restricted
Diag. | Runway Bpacing |Visibility | Inoperative | Runway-use

Runway-use Diagram No. (8) in feet Conditions Kavaids VIR
»-)- ===)-+ 1 Ra 42 4-15 - -
—_— -
= 2a | 700 to 2499 - 3 16 _ _
c=—=——==stJ~ | 2b | 2500 or more -4

2. Mix Index. For 25 Class C aircraft and 2 by Class D aircraft, the mix
index is:

(25/27) + 3(2/27) = 93 + 3(7) or 114

3. Percent Arrivals. 55 percent.

Figure A3-1l. BHourly capacity in PVC conditions
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4. Hourly Capacity. From figure 4-2 (i1lustrated), the airport capacity is 46
operations per hour.

CAPACITY IN PVC

L
f

MIX INDEX — PERCENT (C+3D)

F1GURE 8-2, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM WO, 1,

5. Conclusion. Under these conditions, the airport loses 10 percent of its
capacity when the weather deteriorates from IFR to PVC conditions.

Figure A3-l. Hourly capacity in PVC conditions (cont.)
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EXAMPLE 2. Determine the IFR capacity of the example airport when the glide slope

portion of the ILS is inoperative, radar coverage is out, and a circling approach is
used. Demand consists of 25 Class C and 2 Class D aircraft.

J

& rr
' a?v ‘) A"“’

-

1. Capacity Figure. Prom figure 4-1 (illustrated), the runway-use configura-
tion is diagram No. 44 & 47 and the figure [or Jetezmining capacity is No. 4-15,

z

SOLUTION:

___Pigure Mo. for Capacity
Poor Restricted
Diag. | Runway Spacing |Visibility | Inoperative Runvay-use

Rumvay-use Diagram NHo. (8) in feet Conditions Navaids VIR PR
)+ ==)+ 1 nA &~ 2 4-1% - -
gomm——— - '

= 2 ] 00029 | 43 16 _ -
Va
. X(£ft) Y(£t)

3546 Otc | 0 12

D G > 1999

Y )+ 44847 | 2000 to to 4-13 4-15 - -

Y- 4999
45648 | 5000 to |8000 4-~14

8000

2. Inoperative Aid. The radar and glide slope are out and a circling approach
is used.

3. Mix Index. For 25 Class C and 2 Class D aircraft, the mix index is:

(25/27)+3(2/27) = 93+3(7) = 114

Figure A3-2. Hourly capacity in the absence of radar coverage or ILS
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4. Hourly Capacity. From figure 4-15 (illustrated), the airport capacity is
26 operations per hour.

FIGURE A3-2A. FIGURE A3-2B.
HOURLY CAPACITY IN RADAR ENVIRONMENT HOURLY CAPACITY IN NONRADAR ENVIRONMENT

90,

~

HOURLY CAPACITY
(oremavions PER HOUR)

£
g
3
2
g

:

(OPERATIONS PER HOUR)

-
-]

&
\ = CIRCLING APPROACH

°b—m-ira—arm-rH.w

NIX INDEX - PERCENT (C+3D) RIX INDEX -~ PERCENT (C+3D)

Freune 415, HOURLY CAPACITY OF RUNMAY-USE DIAGRAN WoS. 1, 43-54,

5. Conclusion. Airport capacity is limited to 26 operations per hour when the
glide slope portion of the ILS or radar are inoperative and a circling approach is
used. With radar coverage, the airport capacity is 40 operations per hour.

Figure A3-2. Hourly capacity in the absence of radar coverage or ILS (cont.)
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EXAMPLE 3. Determine the VFR hourly capacity of the runway configuration depicted

below when one runway is used only by Class A and B aircraft. Hourly demand con-
sists of 20% Class A, 15% Class B, 558 Class C, and 10% Class D aircraft with a 50

percent arrival rate.

L
( ey s ]
A & B Aircraft Only T
3,000

gl Aircraft (A, B, C, & D) J_
L NN )

SOLUTION:

1. Capacity Figure. From figure 4-1 (illustrated), the runway-use configura-
tion is diagram No. 11 and the figure for determining capacity is No. 4-18.

Pigure No. for Capacity
Restricted
Diag. | Runway Spacing |Visibility | Inoperative Runway-use
Runway-use Diagram No. (8) in feet Conditions Navaids VFR IFR
,_,)_ m,_)_ 9 700 to 2499 4- 3 4-17
10 2500 to 2999 4- 9 4-16 4-21
S 11 3000 to 4299 4-10 4-18
) ——— - (T3 4300 or more 11 I~ 4~22 |

2. Mix Index. For 55% Class C and 10% Class D aircraft, the mix index is:

55 + 3(10) = 85

3. Percent Arrivals. 50 percent.

Figure A3-3. Hourly capacity of parallel runway airport with one runway restricted
to small aircraft
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4. Hourly Capacity. From figure 4-18 (illustrated), the airport capacity is
83 operations per hour.

RUNWAY RESTRICTED USE IN VFR
220

]

[

-

=
g
3
2
g

0»:uu1ugjmaumuo

Ff-F+-

%0 60 80 100 140 160 180
MIX INDEX -- PERCENT (C+3D)

FI1GURE 8-18, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM Nos., 10, 11, 12,

5. Conclusion. The capacity of a single runway under these conditions is 57
operations per hour. The capacity of full-length, parallel, unrestricted runways
is 115 operations per hour. The capacity of parallel runways when one is limited to
use by small aircraft is 83 operations per hour.

Figure A3-3. Hourly capacity of parallel runway airport with one runway restricted
to small aircraft (cont.)
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EXAMPLE 4. Determine the hourly capacity in VFR and IFR conditions of the runway-
taxiway configuration depicted below. The airport is used exclusively by small
(Class A and B) aircraft and there is no radar coverage or ILS facility. Arrivals
generally equal departures, and touch and go's approach the 20 percent level.

" -

SOLUTION:

1. Airport Configuration. From figure 4-26 (11lustrated), identify the runway-
taxiway configuration that best represents the airport.

2., Percent Touch-and-Go. 20 percent.

3. Hourly Capacity. PFrom figure 4-26, the range of VFR and IFR hourly capacity
is 59 to 72 operations, and 20 to 24 operations, respectively.

MOURLY CAPACITY I WFR|  mouRLY
AVFIELD COFIGIMTION PERCENT TOUCH-MD-G0 | CAPACTTY

CFIG.
LB
0vo2S [ XS] MIR

(OPERATIONS PER wOUS )

- - -

1 ! l I LA AR £ X BF L §.}
- - - -

2 l ! | I Brn|Nrwve | VN
- - -

3 % % % M0 ]|V | Vo
- - -

-

a E’ ‘—5] E’ Ro® |Ywl| NN
-

H ? Nrd [Brole] VDwn
et -_— -

‘ ‘% 1{]—’ e ‘—Eb LY AR RE-TTY
- - -

5 T8 o

LEGEW

E— WY

\_+_) TAXTwY
® MSIN AEX
- DIECTION OF OPEMTION

© TURARDSD
4. Conclusion. The airport is able to accomodate 59 to 72 operations per hour
in VFR conditions and 20 to 24 operations per hour in IFR conditions.

Figure A3-4. Hourly capacity of a single runway airport used exclusively by small
aircraft that lacks radar or ILS.
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APPENDIX 4. GLOSSARY OF SYMBOLS/TERMS

$(C+3D) = mix index = the percent of Class C aircraft plus 3 times the percent of
Class D aircraft

$IFR = percent of the time that IFR and PVC operating conditions prevail
$IFR demand = 100+ (IFR demand)/(VFR demand)
A = number of arriving aircraft in the hour

AD/C = average demand-capacity ratio = (the sum of the hourly demands during the
overload phase)/(the sum of the hourly capacities during the overload phase)

ADF = arrival delay factor = ADI-(D/C) or ADI*(AD/C) foverload phase}
ADI = arrival delay index (figures 3-2 and 3-71 through 3-102)

Annual capacity = ASV

~ASV = annual service volume = C,,°D*H or (figure 2-1) [approximate}
C* = hourly capacity base (figures 3-2 through 3-65)

Ci = hourly capacity for each runway-use configuration (C; through Cp)
Class A aircraft = single-engined small aircraft (table 1-1)

Class B aircraft = uuli::l-engined small aircraft (table 1-1)

Class C aircraft = large aircraft (table 1-1)

Class D aircraft = heavy aircraft (table 1-1)

Cy = weighted hourly capacity =
(P1+Cy°W3 + P2°Ca°Wa +...t PpeCpoWp)/(P1°W) + PaeWy +...+ Pp°Wy)

D = demand ratio = (annual demand)/(average daily demand during the peak mouth)
(table 3-2) [typicall

DA = number of departing aircraft in the hour

DAH = average delay per aircraft (figure 2-2) ({approximate]

DAHA = average delay for arriving aircraft (figure 3-69)

DAHD = average delay for departing aircraft (figure 3-69)

DASA = average delay per arrival (figure 3-70) [saturated period)
DASD = average delay per departure (figure 3-70) ([saturated period)}
D/C = demand-capacity ratio = (hourly demand)/(hourly capacity)

DDF = Jeparture delay factor = DDI-(D/C) or DDI-+(AD/C) [overload phase}

DDI = departure delay index (figures 3-2 and 3-71 through 3-102)
DPF = demand profile factor = 100-Q/HD
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DTH = hourly delay = HD-(PA-DAHA + (100-PA) *DAHD)/100 or HD-DAH [approximate)

DTS = delay in saturated period =
(HDy +HD2+. . . +HDy,) * (PAS -DASA+(100-PAS) +DASD) /100

E = exit factor (figure 3-2 through 3-65)
G* = hourly gate capacity base (figure 3-68)

H = demand ratio = (average daily demand)/(average peak hour demand during the
peak month) or (table 3-2) ([typical)

HD = hourly demand on the runway component

HD; = hourly demand on the runway component during hours 1 through n of the
saturated period

Hourly capacity of gates = G*-S'N (figure 3-68)

Hourly capacity of runway component = C*-T+E or (figures 4-1 through 4-26) {special
applications), or (figure 2-1) ({approximate]

Hourly capacity of taxiway crossing an active runway (figures 3-66 and 3-67)
Hourly delay on runway component = DTH

IFR demand = VFR demand * $IFR demand/100

N = number of gates

PA = percent arrivals = 100+ (A+s (T&G) )/ (A+DA+(T&G))

PAS = percent of arrivals in the saturated period

PT&G = Percent touch and gos = 100° (T&G)/(A+DA+(T&G))

P; = percent of the time each runway-use configuration is in use (P; through Pp)
PVC = poor visibility and ceiling = lower end of IFR conditions

Q = peak 1l5-minute demand on the runway compoment

R = gate occupancy ratio = (average gate occupancy time of widebodied
aircraft)/(average gate occupancy time of non-widebodied aircraft)

S = factor for gate size (figure 3-68)

T = touch and go factor (figures 3-2 through 3-65)

T&G = number of touch and go's in the hour

Type 1 gate = a gate that is capable of accommodating all aircraft
Type 2 gate = a gate that will accommodate only non-widebodied aircraft
VFR demand = (average day demand)/(1-%IFR(1-%IFR demand/100)/100)

Wj = ASV weighting factor for each runway-use configuration (W; through W)
(table 3-1)
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Figure AS5-1.
Figure AS-2.
Figure A5-3.
Figure A5-4.
Figure AS-S.
Figure A5-6.
Figure AS5-7.
Figure AS5-8.
Figure A5-9.
Figure A5-10.
Figure AS-11.
Figure AS5-12.
Figure A5-13.

APPENDIX 5. BLANK FORMS

Hourly capacity, ASV, delay for long range planning
Hourly capacity runway component

Hourly capacity taxiway component

Hourly capacity gate group component

Airport hourly capacity

Annual service volume

Hourly delay

Daily delay

Tabulation hourly demand for representative days
Hourly delay, different demands

Annual delay

Savings associated with reduced delay _

The runway-use configuration sketches printout
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1 (and 2)
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Hourlvy Fourly
Capacity Mix Percent | Percent Runway Exits Capac. |T & G Bxit | Cavacitv
Runway-use Figure Aircraft Mix Index | Arrivals| Touch (00 feet) Base Pactor | Factor
Weather | Diagram No. No. A | 8B | %C | 8D |8 (C+3D) & Go Location No. C* - b Ckemop
1 2 3 4 5 6 71 8 9 10 11 12 13 14 15 16 17
Figure A5-2. Hourly capacity runway component

5 (and 6)
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Taxiway Crossing Capacities

Distance Runway (Operations per Hour)
Weather | Taxiway from Ops. Mix Arrivals and Departures
Crossing | Threshold | Rate | Index | Mixed Operations| Plus T & G

1 2 3 4 5 6 7

Figure AS5-3.

Hourly capacity taxiway coponent

7 (and 8)
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Hourly capacity gate group component

Figure A5-4.

9 (and 10)
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Demand Ratio Component Quotient
Hourly | Hourly | Componet Demand | Component Capacity
Component Capacity | Demand | Runway Demand Demand Ratio
1 2 3 4 5
Figure A5-5. Airport hourly capacity

11 (and 12)
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Annual service volume

Figure A5-6.

13 (and 14)
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Demand
Delay Arrival Delay | Depart. Delay| Profile | Aver. Delay Hourly
Rwy-use Configuration |Fig. No. Demand p/C Percent Mix Index | Factor | Index | Pactor| Factor {Minutes) Delay
Sketch No. |VFR | IFR | Capacity|Hourly | 15 Min. | Ratio | Arrivals| Index | ADX ADF DDI DDF DPF Arr. | Dep. | (Minutes)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Figure A5-7. Hourly delay

15 (and 16)
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Clock

Daily

Jan

Feb

Mar

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Time

VFR | IFR

VFR | IFR

VFR | IFR

VER [IFR |

VFR | IFR | VFR | IFR

VFR | IFR

VFR| IFR

VFR| IFR

VFR | IFR

VFR

IFR

x:00

12-1

1-2

2-3

3-4

4-5

5-6

6-7

7-8__{

8-9

9-10

10~11

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

19-20

20-21

21-22

22-23

23-24

19 (and 20)
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Hrly. Hour ly
Capacity Mix Touch Cap. |T & G Exit | Capacity
Runway-use Figure No. | RAircraft Mix Index | Arrivals| and Go Runway Exits Base | Factor | Factor
Demand | Diagram No. VFR | IFR sA |[sB] 2C| 8D | $(C+3D) $ 3 Location No. | C* T E C*-T-E
1 2 3 1 5 €1 71 B| 9 10 1T 12 13 17 | 15 18 17 18

Figure AS-10.

Hourly delay, different demands

21 {and 22)
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Figure A5-11.

23 (and 24)
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Aircraft Percent of Dollars Average
Aircraft Minue Cost
Class A 1-3 Seats 0.60
12,500 Pounds or less
Single Engine 4 + Seats (GA) 1.00
4 + Seats (AT) 1.80
Class B Piston Twin (GA) 2.50
L :ﬁ:o g,fg“;‘f orless Piston Twin (AT) 3.70
Turbine Twin (GA) 5.20
Turbine Twin (AT) 6.80
Class C Piston Engine (GA) 2.80
12,500t0 300,000Pounds
Piston Engine (AT) 4.00
Piston Engine (AC) 2.90
Turbine Twin (GA) 5.60
Turbine Twin (AT) 7.30
Turbine Twin (AC) 6.60
Turbine Four (AC) 15.10
2 Engine Jet (GA) 13.60
2 Engine Jet (AT) 16.80
2 Engine Jet (AC) 22.00
3 Engine Jet (AC) 31.40
4 Engine Jet (AC) 35.50
Class D 2 Engine Jet (AC) 39.00
Over 300,000Pounds
3 Engine Jet (AC) 57.60
4 Engine Jet (AC) 79.30
Helicopters Piston (GA) 1.40
Piston (AT) 2.30
Turbine (GA) 3.30
Turbine (AT) 4.40
Totals 100 Cost
(GA) General Aviation (AT) Air Taxi (AC) Air Carrier
Low High
Current Delay (000 Minutes)
Projected Delay (000 Minutes)
Potendal Savings (000 Minutes)
Average Cost Per Minute
Projected Benefit Per Year (000 Dollars)

Figure AS5-12. Savings associated with reduced delay
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Figure A5-13. The qunway-use coafiguration sketches pnmtout
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